Monitoring and auditing the environmental impacts of the Pak Shek Kok reclamation project. by Poon, Mei-yan Pauline. & Chinese University of Hong Kong Graduate School. Division of Geography.
Monitoring and Auditing the Environmental Impacts of the 
Pak Shek Kok Reclamation Project 
POON Mei-yan, PauUne 
* .s 
L ‘ 
A Thesis Submitted in Partial Futfihnent 





©The Chinese University ofHong Kong 
August 2000 
The Chinese University of Hong Kong holds the copyright of this thesis. Any person(s) 
intending to use a part or whole ofthe materials in the thesis in a proposed publication must seek 
copyright release from the Dean ofthe Graduate School. 
/ ^ ^ n^^^L^ 
^"“^ii^ii^^^^^^C^/ 
% ^ ! ^ 梦 
^%^^jVER0^ 
ABSTRACT 
“Monitoring and Audiing the Environmental Impacts of the 
Pak Shek kok Reclamation Project，， 
Thesis submitted by POON, Mei-yan, Pauline 
for the degree ofMaster ofPhilosophy 
at the Chinese University ofHong Kong in August, 2000 
Evolved from Environmental Lnpact Assessment (EL^), Environmental 
Monitoring and Audit ^:M&A) is a young and rapidly developing field which has found 
application in more and more countries. It is a process to enhance environmental 
performance by verifying impact predictions, prompting remedial actions and assuring 
the implementation of recommended mitigation measures. For an EM&A programme to 
be effective, the responsible body has to be independent, the project management has to 
be responsive，the scope and schedule of monitoring well considered, the responsibilities 
of different parties well defined and the information flow and feedback mechanisms well 
in place. 
Until recently, little research has been conducted on examining the EM&A 
system, and even fewer studies have been done in Hong Kong. This is an attempt to 
closely examine the working of an EM&A system using Pak Skek Kok ^^SK) 
reclamation project as an example. The objectives are to determine whether the 
environmental performance of the project is enhanced, whether the stated objectives of 
the EM&A programme are attained, and how the EM&A programme can be further 
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improved. Using the information in the EM&A reports produced by the project team and 
additional monitoring data collected by the author, this study has ascertained the actual 
impacts of the project, assessed the level of compliance with applicable standards, 
determined the extent of implementation of mitigation measures and probed into the 
intricate workings of the systems. 
The results show that environmental performance of the project is satisfactory in 
spite of some observed deficiencies in the communication between various parties and 
the lack of implementation of some mitigation measures and remedial actions. The high 
compliance rate with applicable standards has been ascribed to the conservative impact 
predictions and the operation of the EM&A programme. 
The study has also examined the relationships between EIA, EM&A and 
Environmental Management System OEMS) and discussed how the adoption ofEM&A 
may change the requirements for accuracy in impact prediction and project management. 
Such findings may offer some insights on how EM&A programmes should be conducted 














不 足 之 處 。 縱 使 這 樣 ， 這 工 程 的 環 境 表 現 尙 可 滿 意 ° 硏 究 亦 發 
現，這工程的環境標準的符合程度高，實可歸咎於一套保守的環 
境影響預測及完善的環境監察及審核程序。 
本 硏 究 亦 驗 證 環 評 、 環 境 監 察 及 審 核 與 環 境 管 理 系 統 之 關 
係，討論環境監察及審核如何改變環境影響預測的準確性及工程 
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Environmental Impact Assessment (ElA) was firstly introduced in the United 
States in 1969 under the National Environmental Protection Act to identify, predict 
and assess the environmental impacts arising from proposed developments (Munn, 
1979; Bisset, 1984; Bailey et al, 1992; Wathem, 1988; Glasson，1994a). Its main 
purpose is to provide decision-makers with an understanding of the environmental 
consequences of a proposed project and options to minimize and prevent them 
(Canter, 1985; Tomlinson and Atkinson, 1987a; Bisset and Tomlinson, 1988; Bailey 
and Hobbs, 1990). Since then, the EIA system was introduced to many other 
countries, such as Canada, Australia, New Zealand and the Westem European 
countries. It was later adopted by some Asian and Eastem European countries. At 
present, EIA is widely adopted in many parts of the world. Although the legislative 
and institutional framework for EIA is different in these countries, there is one thing 
in common: the EIA process is focused on pre-decision or pre-project analysis， 
aiming at establishing terms and conditions for project approval and obtaining a 
development permit (Sadler, 1988). In recent years, the post-decision or post-project 
analysis (PPA) ofEIA is gaining more and more attention. PPA is a broad term that 
refers to environmental investigation undertaken after a decision is made and it 
proceeds throughout the whole life cycle of a project covering phases prior to 
construction, during construction, operation, and decommissioning (ECE, 1990). 
Such activities are usually referred to as "EIA follow-up" in the literature QVlunro, 
1987; Davies and Sadler, 1990). 
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EIA follow-up is a generic term referring to "a set of systematic activities or 
studies undertaken during and following the implementation phase of a project after 
the decision to proceed has been made" (Au and Sanvicens, 1995). It covers a wide 
range of activities，from a simple site inspection and surveillance to a very formal, 
systematic process of monitoring and audits. At the moment, there is no standardized 
terminology. EIA follow-up is called "post-decision analysis" in the United States, 
"follow-up program" in Canada, "ex-post evaluation of EIA" in Netherlands, and 
"environmental monitoring and audit" (EM&A) in Westem Australia and Hong 
Kong. 
This thesis is an examination of the environmental monitoring and audit 
(EM&A) programme in Hong Kong through a detailed study of one of the 
infrastructure projects. The purpose of this study is to examine the role ofEM&A in 
EIA, assess its function and limitations and to explore ways of further improvement. 
1.2 The Problem: Deficiencies ofEL^ Process 
EIA has had a history of over 25 years. Although it has been heralded as one 
of the most important tools in environmental planning, its limitations and 
deficiencies are also widely acknowledged. Most of the deficiencies relate to the 
quality of EIA studies - superficial, incorrect, incomplete and inadequate impact 
assessment, inadequate baseline data, lack of indication of natural trends, and even 
inaccurate predictions (Bisset, 1984; Culhane, 1987; Berkes，1988; Davies, 1988; 
Burgham etal, 1998; Hickie and Wade, 1998). Other criticisms focus on the doubtful 
effectiveness and the appropriateness of mitigation measures and surety of its 
implementation (Davies, 1988; Sadler, 1988; Wood, 1994; Au and Sanvicens, 1995; 
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Canter, 1996; Lawrence, 1997). The system is also criticized for not being able to 
handle material changes in the project design to promote impact management at the 
project sites (Canter, 1985; Tomlinson and Atkinson, 1987a; Davies，1988). 
Nevertheless, these criticisms are not to disprove the utility of but to indicate the 
limits of common EIA practices. 
Such criticisms are not totally unfounded. In EIA studies, prediction is a vital 
component in assessing impacts. However, predictions made are often qualitative, 
vague and without clear reference to the time frame, rendering them untestable 
during monitoring or evaluation (Bisset and Tomlinson, 1983; McCallum, 1987; 
Buckley, 1991; Bailey et cd, 1992). In addition, some predictions are based on worst-
case analysis which are inherently conservative. Also, the accuracy and validity of 
predictions suffer from uncertainties inherent in the project and environmental 
systems (Davies, 1988). Uncertainty is unavoidable because prediction models 
cannot reproduce the nature exactly and our understanding of the complex and 
dynamic environmental systems is still limited (Jongh, 1988). Uncertainties can only 
be gradually reduced if one is serious about comparing the actual impacts with 
predictions (Marcus, 1979; Canter, 1985; Duinker, 1989; Gibson, 1993). 
Besides, predictions of impacts are based on many assumptions, such as the 
baseline level, environmental conditions, working procedures, the effectiveness of 
mitigation measures, and how the actual work is carried out (Bisset, 1980; Canter, 
1996; Lam, 1998; Wilson, 1998). At the work site, changes in design and work 
procedures are necessary because of unanticipated site conditions and constraints, 
thereby rendering the effectiveness of the recommended mitigation measures 
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doubtfully (McCallum, 1987). Deviations from the original design and work plan can 
also be induced by the breakdown of communication between the design team and 
contractors resulting in actions carried out not exactly according to the EIA. Thus, 
the accuracy of impact predictions is in doubt and expectation of predicted impacts in 
question (Bisset, 1984; Canter, 1996). 
As afore-mentioned, EIA studies are usually done as an administrative means 
to secure project approval (Tomlinson and Atkinson, 1987a; Sadler and Davies， 
1988; Au and Sanvicens, 1995), there is little interest, at least on the part of the 
proponent, to determine the actual environmental effects or to manage the impacts 
during post-approval stages (Canter, 1985; Tomlinson and Atkinson, 1987a). 
These inherent deficiencies can significantly undermine the effectiveness of 
EIA in achieving its desired goals. Hence, there is certainly a need to conduct EL\ 
follow-up studies to assure EIA effectiveness (Bisset and Tomlinson, 1983; Bailey et 
al, 1992). 
1.3 Necessity of EL\ Follow-up 
EIA practitioners are not unaware of the deficiencies just mentioned. Many 
have advocated EIA follow-up as a means to address these deficiencies and build 
feedback links between monitoring, impacts analysis and the implementation of 
appropriate mitigation measures (Bisset, 1980). Follow-up programmes will also 
increase practitioners' knowledge of the impacts, improve predictive techniques and 
assure effective and appropriate mitigation measures. All these will lead to better 
decision-making and subsequently less environmental deterioration (Bisset, 1980). It 
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also involves transferring of knowledge from past projects to the future (Tomlinson 
and Atkinson, 1987a; Bisset and Tomlinson, 1988). 
� EIA follow-up is now widely viewed as an essential ingredient of a well-
designed EIA process, but it is still a relatively weak and ill-defined component in 
the current EIA systems (Glasson, 1994a; Wood, 1995). While there is no dispute 
among practitioners on the importance and need for some form of follow-up 
programme (Au and Sanvicens，1995; Sadler, 1996)，there is as yet no consensus on 
what follow-up should focus on, how and who should carry it out, and what could be 
done to enhance project management through the follow-up programme. 
1.4 Objectives and Scope of the Study 
Li spite of the recognition of the importance of follow-up programmes and 
the emergence of some research on their role and practices, EIA follow up is still a 
weak component in the ELA. process (Glasson, 1994a; Wood, 1995). There is little in 
the literature about standardized methodology and framework on monitoring and 
auditing impacts ^ailey and Hobbs, 1990). Besides, there is lack of case studies of 
best practices documenting the environmental performance of a project for which 
EL\ follow-up studies have been conducted. Thus, this study attempts to analyse the 
current practice ofElA follow-up (or EM&A as it is called in Hong Kong), using a 
detailed case study of the Pak Shek Kok ^^SK) reclamation project in Hong Kong. 
The study has the following objectives: 
1. To explore the role ofEM&A in the EIA process; 
2. To examine whether the stated objectives of the EM&A programme are 
achieved; 
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3. To evaluate whether EM&A programme has enhanced the environmental 
performance of the project; and 
4. To recommend measures for improving the EM&A programmes in Hong Kong. 
This research will emphasize on the analysis of the actual implementation of 
the EM&A system and the actual environmental outcome. The research design is 
both quantitative and qualitative. As EIA involves both quantitative and qualitative 
assessment for the impacts, evaluation of EIA could not only be quantitative but 
practical methods in qualitative judgment should also be used as appropriate 
(Wilson, 1998). Hence, apart from analyzing the monitoring data of the 
environmental effects quantitatively, periodic surveillance is also used. The case 
study approach is adopted in this study because an in-depth analysis of a specific 
project is required to elucidate the intricate relationship between the various players 
and tasks of an EIA. 
1.5 Significance of the Study 
Until recently, little research has been conducted on examining the EM&A 
system, and even fewer studies had been done in Hong Kong. Of the few attempts, 
most have either focussed on a general discussions of current EM&A practices in 
Hong Kong ps[ash, 1993; Au and Sanvicens，1995; Sanvicens and Baldwin, 1996; 
Hui, 1997)，or dwelled on specific issues such as the types of management structure 
for EM&A programmes and the roles of environmental team in EM&A practice ^Iui 
and Lai, 1999). There is as yet no detailed investigation on the relationship between 
the current EM&A system and the environmental performance of a project so far. 
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Li light of this, this study aims to investigate whether the environmental 
performance of a project is enhanced，so as to provide some insights into the current 
practice of EM&A in Hong Kong. The study also attempts to identify areas of the 
�sys tem which warrants further attention and improvement. The significance of the 
study is also to offer some insights on EM&A programmes in general, so as to 
enhance the effectiveness ofELA^ practices. By investigating the relationship between 
the EM&A system and the environmental performance of the project, it is hoped that 
ingredients for an effective EM&A programme could be identified and better EM&A 
programmes can be tailored to meet the specific needs of future projects. 
1.6 Thesis Outline 
The thesis begins with the first chapter focussing on deficiencies of current 
EL\ practices and the need for EL\ follow-up programmes. The objectives and 
significance of the study are then spelled out. Chapter 2 provides a review of the 
literature on the monitoring and audit works conducted and focuses on the limitations 
and barriers of ELA. follow-up programmes. The functions of EJA follow-up and its 
role in ElA are described, and the ingredients that make an effective EM&A system 
are mentioned. A brief introduction to EM&A work in Hong Kong is also outlined. 
Chapter 3 describes the study site and the EM&A system adopted in this case study. 
Chapter 4 outlines the criteria used in evaluating the environmental performance and 
the findings obtained for the project are under investigation. Chapter 5 examines the 
environmental performance of the project, and assesses whether the project has 
fulfilled the stated objectives ofEM&A Programme, and evaluates the effectiveness 
and adequacy of EM&A system in Hong Kong. Chapter 6 is the concluding chapter 
summarizing the findings of the study, followed by a discussion on the implications 
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of the PSK case stady in both EM&A and EIA practices. Some suggestions on future 
studies are made. 
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CHAPTER TWO 
ELV FOLLOW-UP PRACTICES: TRENDS AND FUNCTIONS 
2.1 Introduction 
This chapter reviews EIA follow-up practices in the past two decades with a 
view to describe their role in the EIA process and to highlight the constraints and 
limitations. A summary will also be given on what practitioners think an effective 
EIA follow-up system should be and on the experience ofEIA programmes in Hong 
Kong and overseas countries. These reviews will lead to a discussion of those aspects 
that have significant bearing on the project environmental performance and the 
effectiveness of the EIA process. 
2.2 EL\ Follow-up 一 The Conceptual Background 
2.2.1 Working Definitions ofMonitoring and Auditing 
EIA follow-up consists of two important elements, namely, monitoring and 
auditing. The former, monitoring, is concerned with observation, identification, 
measurement and analysis of impacts from developments (Bisset and Tomlinson, 
1983; Carley, 1986). Most authors defined the term monitoring as a systematic 
collection and organization of environmental information or data through a series of 
repetitive/periodic measurements and observation (Carley, 1986; Sadler, 1986; 
Tomlinson and Atkinson, 1987a; Sadler and Davies, 1988; Davies, 1988; Glasson, 
1994b). 
Auditing, on the other hand, carries the notion of verification of practice and 
certification of data (Davies, 1988; Au and Sanvicens, 1995). It is a methodological 
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examination of the actual impacts through an examination of the monitoring data 
(Canter, 1993). Auditing can serve many purposes, ranging from 
verification/validation of the accuracy of impact predictions (Tomlinson and 
’ Atkinson, 1987a; Petts and Eduljee, 1994) to evaluation of the effectiveness of 
mitigation measures, management practices and procedures (Sadler and Davies, 
1988), and determination of the compliance with regulatory requirements, policies 
and standards (Schaeffer et al, 1985; Au and Sanvicens, 1995; Burgham et al, 1998). 
2.2.2 Types ofMonitoring 
Environmental monitoring can refer to baseline monitoring, effects/impact 
monitoring and compliance monitoring (Sadler and Davies, 1988). Baseline 
monitoring, conducted in the pre-project stage of the EIA process, aims to determine 
existing conditions, together with the nature, range and processes of environmental 
variations (Sadler, 1986; Sadler and Davies, 1988). The purpose of effects/impact 
monitoring is to detect if an impact has occurred, whether it has been caused by the 
project, magnitude and trend of the impact (Sadler, 1986; Bisset and Tomlinson, 
1988; Sadler and Davies, 1988; Wood, 1995). Compliance monitoring is to 
determine whether standards are met (Sadler and Davies, 1988). 
2.2.3 Types ofAuditing 
At least four types of environmental audits have been identified by Canter 
(1985), they are draft EIS audits, implementation audits, performance/regulatory 
audits and impact prediction audits. Tomlinson and Atkinson (1987a) have proposed 
a standardized terminology for environmental audits (Table 2.1) which have 
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subsequently been widely adopted in the literatures (McCallum, 1987; Bailey and 
Hobbs, 1990; Buckley, 1991;Bailey^fa/, 1992). 
‘Table 2.1 Terminologies for environmental audits proposed by Tomlinson and 
Atkinson (1987a). 
Types ofAudits Description 
To identify and analyze the environmental impacts that have occurred as 
Project impact a result of project implementation, so as to determine the environmental 
audit consequence of a project whether or not they were predicted previously 
and to provide feedback for the project 
Predictive To assess the accuracy and utility of predictive techniques by comparing 
, . ,. predicted impacts with actual consequences ofaproject, so as to verify or 
improve predictive techniques 
To determine whether the recommendation measures of the ELA. were 
T , ^ implemented, so as to check on the proponent's compliance with 
au^t mitigation and other imposed conditions, and to ensure that the plant and 
machinery which have been authorized, are installed and operate 
correctly and satisfactorily 
Performance audit ^ kind of management activity which examines the response of personnel 
concerned with the project operation to potential environmental problems 
„T A j To examine the performance of EIA procedures at the macro level and to bLA Droccdurcs 
audit determine the overall effectiveness and efficiency of the system, in order 
I to identi^ ^ possible improvements to tfae procedures 
Bailey and Hobbs (1990) observed that there is as yet no standardized 
methodology or framework for audits. There is thus a need for a consistent approach 
if valid comparisons are to be made and conclusions drawn. 
2.3 Trends of ELV Follow-up Practice 
As said in preceding chapter, of the many criticisms levelled against EIA 
practices, the most critical one is that relatively little attention has been paid to the 
actual environmental effects or to the effectiveness of the mitigation and 
management measures (Sadler, 1988). In other words, EIA is criticized for 
emphasizing too much on the design and planning in the pre-prqject phase and too 
little on the management of activities in the post-decision phase ^Davies, 1988). 
11 
EIA follow-up programmes comprise of two main tasks, monitoring and 
auditing. The latter is currently one of the fastest-growing areas (Bailey and Hobbs, 
1990). In the past, most of the effort has been focussed on auditing the effectiveness 
• of predictive accuracy of the techniques used in EIA studies (Bisset, 1984; Culhane 
et al, 1987; Tomlinson and Atkinson, 1987b; Buckley, 1989; Bailey et al, 1992). 
These earlier studies tended to focus largely on the scientific and technical aspects, 
and it is widely recognized that it is very difficult to predict the impacts arising from 
projects in complex environments accurately because of vague and qualitative 
predictions (Sadler, 1988; Buckley, 1991; Bailey etal, 1992), invalid assumptions on 
project specifications (Canter, 1985) and lack of clearly delineated assumptions on 
environmental conditions (Bisset, 1984; Canter, 1985). Thereby, little information on 
the actual environmental outcomes is provided (Morrison-Saunders, 1996a). 
For this reason, the relevance of emphasizing the accuracy of predictions 
might be questioned, and many researchers (Bisset and Tomlinson, 1983; Bisset, 
1984; Buckley, 1989; Bailey and Hobbs, 1990; Buckley, 1991; Bailey et al, 1992) 
suggested that EIA should move away from its concentration on impact prediction, 
toward concern for impact management. They submitted that the utility ofEIA lies in 
its potential role in identifying impacts, influencing project design, and reinforcing 
environmental management at the work site. The rationale for this inclination is 
obvious. A high level of accuracy for EIA prediction does not necessarily result in 
adequate or desirable environmental performance, environmental management is the 
underpinning factor in determining the environmental performance of a project 
(Buckley, 1991). 
12 
Thus, there is an upsurge of interest in assessing the effectiveness of EIA in 
the context of how the environmental impacts are managed and the environment 
protected as a result of the EIA process (Morrison-Saunders, 1996a). Some attention 
� h a s also been given to standardization of the procedure of environmental auditing 
and education and certification of environmental auditors (Thompson and Wilson, 
1994). 
2.4 Functions of ELV Follow-up 
Since the emergence of EIA follow-up is a vital link in the EIA process， 
many have written on what follow-up programme should achieve. They can be 
summarized as follows: 
1. To ensure that the recommended mitigation measures listed in approved project 
plan are timely implemented (Bass and Herson, 1991; Canter, 1993; Au and 
Baldwin, 1994; Au and Sanvicens, 1995; Sanvicens and Baldwin, 1996) 
EIA follow-up programmes attempt to determine the adequacy and 
effectiveness of mitigation measures and be verified (Marcus, 1979; Duinker, 1989; 
ECE, 1990; Canter, 1993; Au and Sanvicens, 1995; Morrison-Saunders, 1996b). Of 
course, leverages must be in place to ensure implementation of mitigation measures 
which are usually incorporated into contracts, licenses, permits, design documents of 
the project as well as other specifications set by the regulatory body (Sanvicens and 
Baldwin, 1996). 
2. To manage actual impacts arising from the project so as to avoid or minimize 
adverse impacts (Berkes, 1988; Sigal and Cada, 1991; Canter, 1993; Au and 
Sanvicens, 1995) 
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This is achieved through the implementation of mitigation measures; pre-
emption of malpractices and working procedures possibly leading to environmental 
problems; and early modification of the project design (Sadler, 1986; Canter, 1993). 
‘EIA follow-up programmes can also detect cumulative impacts arising from multiple 
projects taking place in close proximity to each other (Au and Sanvicens, 1995; 
Sanvicens and Baldwin, 1996). 
3. To enable early detection of and response to adverse and unexpected impacts 
(Carley, 1986; Allison, 1988; Sigal and Cada, 1991; Sanvicens and Baldwin, 
1996; Lam and Brown, 1997) 
Follow-up programmes should allow immediate warnings to be given when 
the level of a particular environmental parameter approaches a predetermined level, 
so that potential similar or repeated problems can be avoided or reduced (Marcus, 
1979; Vincoli, 1993). Early detection prompts actions to be taken before they are too 
late to be remedied, and initiates responsive actions for those impacts not had been 
predicted accurately (Bisset and Tomlinson, 1988; Morrison-Saunders, 1996b). This 
will also become a tool to cope with changes and uncertainties embedded in the 
project design (Au and Sanvicens, 1995). 
4. To determine whether or not ElA studies can identify all impacts that have 
occurred in reality (Bisset, 1984) 
This helps improving our knowledge on environmental impacts arising from 
the project and understanding of the environmental systems (Bisset and Tomlinson, 
1983, 1988; Berkes, 1988). 
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5. To verify and validate predictions made in the EIA studies (Marcus, 1979; Au 
and Sanvicens, 1995) 
As mentioned before, predictions of EIA studies are often clouded by 
'unavailability of information on project details, uncertainties about baseline 
conditions and effectiveness of mitigation measures, assumptions on project design 
and work procedures (Au and Baldwin, 1994; Lam, 1998). By comparing the actual 
impacts with predictions, the accuracy of impacts predictions can be ascertained and 
improved and the uncertainties gradually reduced (Marcus, 1979; Canter, 1985; 
Duinker, 1989; ECE, 1990; Gibson, 1993). 
6. To monitor and assess compliance with standards, governmental regulations and 
contractual agreements (Carley, 1986; ECE, 1990; Buckley, 1991) 
This is to determine whether or not the environmental impacts arising from 
the project are compliant with applicable laws and regulations, so that liabilities can 
be identified, reduced and solved (TCEAPCC, 1986; Allison, 1988; Berkes, 1988; 
Buckley, 1991; Sigal and Cada, 1991; Vincoli, 1993; Thompson and Wilson, 1994; 
Burgham^/a/, 1998). 
7. To improve future EJA studies and practices (Bisset and Tomlinson, 1988; 
Davies, 1988; Au and Sanvicens, 1995) 
EIA follow-up acts as a feedback mechanism in the EIA process by 
transferring the knowledge of actual impacts of a project to future EIA studies 
(Canter, 1985; Tomlinson and Atkinson, 1987a; Bisset and Tomlinson, 1988; Davies， 
1988; Bailey and Hobbs, 1990). With the knowledge gained, prediction models can 
be refined and mitigation techniques improved (Sadler, 1988; Bass and Herson, 
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1991; Culhane, 1993). It also provides feedback to the responsible body in the 
project team about the effectiveness of their actions 0-am and Brown, 1997). The 
experience gained can prevent similar mistakes from occurring (Bailey and Hobbs, 
�1990; Glasson, 1994b; Au and Sanvicens, 1995). 
8. To assess the performance in the execution of action and management plans 
(Thompson and Wilson, 1994; Morrison-Saunders, 1996b) 
This is to ensure that a satisfactory environmental performance is achieved 
(Au and Sanvicens, 1995; Morrison-Saunders, 1996b)，the objectives of 
environmental protection, management and auditing are determined and attained 
(Sigal and Cada, 1991; Culhane, 1993; Karl, 1994; Lam and Brown, 1997). 
2.5 Role of EL\ Follow-up in EL\ 
The role of follow-up programme and its relationship with the EIA process is 
expressed in diagrammatic form in Figure 2.1. Monitoring is now widely considered 
to be an integral component of the EIA process (Davies, 1988; Sadler and Davies, 
1988; Glasson, 1994a). Baseline monitoring should be initially structured by initial 
screening and scoping, it should then continue through the implementation and 
operational phases to facilitate the readjustment or fine-tuning of impact 
management measures. This, in tum, triggers the audit process and establishes the 



































































































































































































































































































































































2.6 Ingredients of an Effective ElA Follow-up System 
Simply undertaking an EIA follow-up programme does not guarantee of a 
satisfactory environmental performance, what is more important is to have an 
‘effective EIA follow-up system. Assessment of the effectiveness of a programme 
usually begins with a conceptualization of the ingredients constituting effectiveness. 
The literature is abundant with discussions on what makes an effective EIA follow-
up programme. Most of the discussions focussed on the management of the project, 
scope of monitoring, schedule of follow-up activities, and the information flow and 
feedback mechanisms. 
2.6.1 Independence of the Monitoring and Audit Team 
The team should ideally be an independent and unbiased (Perande, 1986; 
TCEAPCC, 1986; Vincoli, 1993; Au and Baldwin, 1994; Au and Sanvicens, 1995) to 
avoid potential conflicts and possibility of filtering the monitoring results (Sanvicens 
and Baldwin, 1996). Besides, the project team should be experienced and 
knowledgeable and should have a good understanding of their responsibilities 
(McCallum, 1987). They should be capable of identifying problems, locating all 
possible sources, and rectifying them with appropriate remedial measures (Hickie 
and Wade, 1988). Adequate and efficient channels of communication should be in 
place (Au and Sanvicens, 1995). 
2.6.2 Proactive Project Management 
Some authors (Au and Baldwin, 1994; Au and Sanvicens, 1995; Sanvicens 
and Baldwin, 1996; Hickie and Wade, 1998) suggested that the primary task of the 
team is to proactively manage, rather than merely to monitor and report on past 
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adverse impacts. It is through their work that preventive and precautionary measures 
can be undertaken whenever a worsening trend or potential exceedances are 
anticipated. 
Proactive management demands an early-warning system to be set up (Bisset, 
1984; TCEAPCC, 1986; Bisset and Tomlinson, 1988) and a predetermined action 
plan and management response to be formulated to remedy any identified 
deficiencies and unanticipated situation (Hickie and Wade, 1988; Vincoli, 1993; 
Thompson and Wilson, 1994; Au and Sanvicens, 1995). 
Adequate channels of communication with the public should be maintained 
with well-defined protocols on the handling of complaints and follow-up 
investigation (Au and Baldwin, 1994; Sanvicens and Baldwin, 1996). The response 
to the identified problems should be rapid and the solutions are practical and cost-
effective p^ash, 1993; Sanvicens and Baldwin, 1996). 
2.6.3 Clearly Defined EL\ Follow-up Programme 
The objectives of the follow-up programme should be clearly stated (Carley， 
1986; Glasson, 1994a) and the schedule and the requirements should be explicit. A 
manual should be prepared as a stand-alone document setting out all protocols, "how 
to do" menus, and a detailed schedule on the implementation of recommended 
mitigation measures (Au and Sanvicens, 1995; Sanvicens and Baldwin, 1996). The 
project team should review the monitoring data on a regular basis and report to the 
environmental authority (Au and Baldwin, 1994; Sanvicens and Baldwin, 1996). 
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2.6.4 Well-designed Monitoring Scheme 
The monitoring scheme should give adequate consideration to the sampling 
strategy and duration, covering the whole project life, from the baseline phase to 
operational phase, and even after the project has completed should there be a need 
(Glasson，1994b). The sampling effort required, i.e. frequency of sampling, number 
of stations required and the length of time of sampling should be adequate (Bisset, 
1984). A re-sampling approach should be adopted as suggested by Green (1989), in 
which the same sites are sampled before and after an impact. Reference monitoring 
stations should also be set up to ensure that the impacts are indeed the consequence 
of the project (Bisset, 1980, 1984; Skalski and McKenzie, 1982; Bisset and 
Tomlinson, 1983，1988). 
Regular surveillance and compliance checks should be conducted via site 
inspections with checklists prepared beforehand (Au and Sanvicens, 1995). This is 
for identifying any slippage in implementing recommended mitigation measures and 
poor site practice, and investigating any non-compliance areas (Vmcoli, 1993). 
The scheme of monitoring should be strictly followed by the environmental 
team. The sampling procedure should be standardized and consistent even when the 
environmental team has changed, so that the monitoring data could be compared 
(Bisset and Tomlinson, 1983, 1988; Bisset, 1984). There should be a QC/QA process 
in place to ensure credibility of the data (McCallum, 1987). Unreliable results may 
result in delays in enforcing mitigation measures and entails in costly remedies or 
slowing down the work progress (Mouchel Asia Ltd.，1997). 
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2.6.5 Good Information Flow and Feedback Mechanism 
Monitoring and auditing results are meant to provide feedback to the EIA 
process by regular reporting (Sanvicens and Baldwin, 1996). The purpose is to 
communicate results to the relevant agency and to the public, and to enhance 
interaction among various parties in the project team (Glasson, 1994b; Lam and 
Brown, 1997). Liaison meetings should preferably be held within different parties to 
review issues and to make improvement (Sanvicens and Baldwin, 1996). 
Theoretically, if all the above ingredients mentioned above have ingrained in 
the follow-up programme, it would be ideal. Yet, in reality and practice, not all of the 
essential ingredients are found. Thus, it is one of the study objectives to ascertain 
which of the above desirable traits are evident in the Hong Kong system. 
2.7 ELV Follow-up Practice in Some Countries 
Until now, the development of follow-up practices still lags behind that of 
EIA, largely because follow-up programmes are not as yet made mandatory in most 
countries (Wood, 1995). For example, in the United States and the United Kingdom, 
monitoring is essentially discretionary (Culhane, 1993; Wood, 1994). In Netherlands 
and Canada, although there are provisions in the legislation to require monitoring and 
auditing, this is often not implemented in practice (Gibson, 1993; Wood, 1994，1995; 
Au and Sanvicens，1995; Sadler, 1995). In New Zealand and Australia, although 
there are requirements for monitoring, it is undertaken sporadically with relatively 
poor enforcement mechanisms (Wood, 1994，1995). A notable exception is Westem 
Australia, where the provisions for monitoring is much more advanced than other 
countries (Wood, 1994，1995; Morrison-Saunders, 1996a). 
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In summary, few countries have made formal arrangements for some form of 
follow-up procedures. In most jurisdictions, ELA. follow-up is voluntary and the 
requirements are not mandatory. For those which have the experience is yet sketchy. 
As stated earlier, follow-up programmes remain a weak point in the EIA process. 
2.8 EL\ Follow-up Practice in Hong Kong 
2.8.1 Necessity of EL4 Follow-up in Hong Kong 
ELA^  has had a history of over 20 years in Hong Kong but EIA follow-up 
activities did not emerge until late 1980s. The emergence is due to a growing concem 
in tracking the implementation of recommendations in EL\ studies (Au and Baldwin, 
1994; Au and Sanvicens, 1995; Sanvicens and Baldwin, 1996). Li early 1990s, the 
Environmental Protection Department ^PD) began to develop a systematic and 
comprehensive environmental monitoring and audit system for very large 
infrastructure projects (Au and Baldwin, 1994; Au and Sanvicens, 1995; EPD, 1997a; 
Au, 1998). Li 1992，environmental monitoring and audit ^M&A) requirements were 
formulated by EPD and applied to major projects in both public and private sectors 
(Au, 1998). Li 1998, EM&A became a mandatory and regulatory requirement at the 
same time when the Environmental Lnpact Assessment Ordinance ^IAO) became 
effective (Au, 1998; EPD, 1998a，1998b). Before that, EL .^ follow-up was only 
required by EPD by administrative measures. The need for follow-up programmes in 
Hong Kong is obvious. As many projects taking place in Hong Kong in close 
proximity to residences and some of the projects are fast-tracked, any adverse impact 
may affect many more people because of the high residential density than in any 
other countries in the world. Thus, EL\ follow-up has developed as a response to the 
special needs ofHong Kong as well as in line with the development ofELA. follow-
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up in the international scene. 
2.8.2 Characteristics of J£JA Follow-up in Hong Kong 
Comparing with other countries with follow-up practices, the Hong Kong 
government has made EIA follow-up a mandatory requirement. The key features of 
the EIA follow-up system in Hong Kong are that it is an integral part of the EIA 
process and there is an independent surveillance and review of the projects (Au and 
Sanvicens, 1995). To enhance consistency, a generic EM&A Manual has been 
prepared for the practitioners to follow (Au and Sanvicens, 1995; Au, 1998; Hui and 
Lai, 1999). Moreover, there is a "two-tiered criteria system of environmental 
performance limits” developed (EPD, 1997b; Hui, 1997; Au，1998). They are the 
Action Level which indicates that action is required, and the Target Level, in which 
the regulatory standards should be observed, otherwise, a pre-determined event-
action plan will be initiated to rectify the problem (Au and Sanvicens, 1995). 
2.8.3 How EM&A is Implemented in Hong Kong? 
Field of Application 
Implementation of EM&A is required for all designated projects listed in 
Table 2.2 during the construction and operation, or decommissioning phases (pPD, 
1998b). 
Table 2.2 Designated projects requiring environmental permits (adapted from 
EPD，1998b). 
Categories of Designated Projects 
A Roads, railways and depots 
B Airports and port facilities 
C Reclamation, hydraulic and marine facilities, dredging and dumping 
D Energy supply 
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Categories of Designated Projects 
E Water extraction and water supply 
F Sewage collection, treatment, disposal and reuse 
G Waste storage, transfer and disposal facilities 
H Utility pipelines, transmission pipelines and substations 
- \ Waterways and drainage works 
J Mineral extraction 
K Industrial activities 
L Storage transfer and trans-shipment of fuels 
M Agriculture and fisheries activities 
N Community facilities 
0 Tourist and recreational developments 
P Residential and other developments 
The EM&A system in Hong Kong serves to achieve the following five 
purposes: 
1. To ensure the contract, license, permit and design of the project follow the 
recommendations of the EIA studies by the project team; 
2. To ensure the recommended mitigation measures are implemented timely and 
that they are effective; 
3. To ensure the impacts are acceptable and where environmental regulations and 
standards are met; 
4. To monitor the actual impacts arising from the project and mitigate them 
whenever they are unacceptable or unanticipated; and 
5. To provide feedback for improving the quality ofEIA process (Au and Baldwin, 
1994; Au and Sanvicens, 1995; Sanvicens and Baldwin, 1996; Hui, 1997). 
EM&A has to be implemented once the proposed project's EIA was approved 
and an environment permit obtained. Several parties are involved in implementing 
the EM&A system. An EM&A management structure commonly adopted in Hong 
Kong is illustrated in Figure 2.2. 
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Figure 2.2 Typical EM&A management structure in Hong Kong ^iui, 1997). 
Implementation of the EM&A Programme 
Before the approval of the EIA of a proposed project, a stand-alone EM&A 
manual has to be included in the EIA study final report (Au and Sanvicens, 1995; 
Sanvicens and Baldwin, 1996). When the project is approved and an environmental 
permit is secured, the EM&A programme has to be implemented by the project 
proponent, who is the responsible body. The protocol set out in the manual will be 
documented as schedules and procedures (Sanvicens and Baldwin, 1996; EPD, 
1997b) in which the project team is obliged by law to follow. These may include 
work procedures and recommended mitigation measures as well as other conditions 
covering all phases of project implementation. A schematic diagram of an overall 





















































































































































































































































































































































In managing the impacts, the project team has to follow the Event/Action 
Plan established by the EPD (Au and Baldwin, 1994). Appropriate management 
actions should be taken when the monitored impacts have exceeded certain levels of 
�environmental quality performance defined the Action and Target Levels (Hui, 1997; 
EPD, 1997b). Furthermore, rectifying actions should also be taken whenever 
malpractice of working procedure and other environmental deficiencies are identified 
during routine site inspection (EPD, 1997a). Complaints received from the public 
should be dealt with (Sanvicens and Baldwin, 1996). The results of monitoring and 
auditing of the project should be reported by the project team on a regular basis, 
usually monthly and quarterly, in which the latter is for public access of the 
information, and the reports are required to submit to the project proponent 
(SanvicensandBaldwin，1996; EPD, 1997a; Hui, 1997). 
2.9 Conclusion 
This chapter has reviewed the literature on the practice and the ingredients for 
effective EIA follow-up programmes. The literature indicates that EIA follow-up can 
serve eight different fiinctions which are all important in the EIA process. EIA 
follow-up is now widely regarded as an integral part ofEIA process. The information 
produced in the follow-up studies can benefit not only individual activities through 
better environmental management, but also provide useful feedback for improving 
EIA practice in general. Ingredients that would make up an effective EIA follow-up 
programme are also elaborated in this chapter. They include well-defined 
responsibilities among the key players of the project team which should be 
independent to each other and have adequate and efficient channel of 
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communication; proactive project management; well-designed monitoring scheme; 
and information and feedback mechanism are well in place. 
EIA follow-up is not yet a mandatory process in many countries. Yet, it is a 
mandatory requirement for designated projects in Hong Kong. The salient features of 
EM&A in Hong Kong are that it is an integral component of the EIA process and 
there is an independent surveillance of the project, together with an EM&A Manual 
prepared and a "two-tiered criteria system of environmental performance limits" 
developed for the practitioners to follow. In the next chapter, a case study is 






The principal objective of this study is to examine the current EIA follow-up 
system in Hong Kong through an in-depth analysis of a case study, by assessing 
whether the stated objectives of the EIA follow-up programme are achieved and 
evaluating the environmental performance of the project. 
In the last chapter, I have outlined the key desirable ingredients of an 
effective EIA follow-up system and these ingredients are: adequate and efficient 
channel of communication between various parties of the project team, whom they 
should be independent to each other; proactive project management; prompt response 
to early problems and practical solutions to issues. The key is to establish an early-
waming system and promulgate an action plan with corresponding management 
actions if problems arise, with explicit and clearly defined guidelines and protocols 
in the form of a document/manual. It is the intention of this thesis to measure the 
actual workings ofthe EIA follow-up system in Hong Kong against these desirable 
ingredients elaborated in Chapter 2. 
This requires an in-depth analysis of an EIA project, rather than a broad-
brush description ofwhat is happening in Hong Kong. For this reason, the study has 
selected the Pak Shek Kok reclamation project (hereafter the project) as a case in 
point. The background and details of the project will be given in Section 3.3. Since 
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EIA follow-up programme is called "Environmental Monitoring and Audit" (EM&A) 
in Hong Kong, the latter will be used in the rest of this thesis. 
� To achieve the objectives stated above, the following tasks have been 
identified: 
1 • To determine the actual environmental impacts arising from the project; 
2. To assess if the residual impacts are kept within the regulatory standards and 
requirements in Hong Kong; 
3. To examine how the project team manages the environmental impacts of the 
project; 
4. To investigate how the EM&A programme is run by the project team; and 
5. To compare the monitoring data obtained by the monitoring team and myself. 
A huge amount of data are required for the above tasks, some to be obtained 
by monitoring the environmental quality at the project site and its surroundings, 
while others to be derived from published reports. The methods used to obtain such 
data will be described in detail in the following sections. 
3.2 Selection of the Study Area 
In the last decade, at least over 250 EIA studies have been undertaken in 
Hong Kong. In choosing a project for an in-depth analysis, a number offactors were 
considered, including (a) the scale of the project and its possible impact on the 
environment; (b) timing of the project and whether it fits this study; (c) the 
availability of project details; (d) the availability of environmental monitoring data; 
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and (e) the viability of undertaking monitoring and audit apart from those provided 
by the project proponent. 
Having considered these factors，I have selected the Pak Shek Kok (PSK) 
project as the subject of the present study. The project has been selected for the 
following factors: 
1. Proximity to the Chinese University of Hong Kong which will facilitate data 
collection, field observation, installation and maintenance of monitoring 
equipment; 
2. A wide range ofimpacts, ranging from air quality impacts to noise impacts; 
3. Reclamation projects ofthis kind are common in Hong Kong, such as the West 
Kowloon reclamation, Penny Bay, Tung Chung and Tseung Kwan 0 QSTash, 
1993; EPD, 1999); and 
4. Furthermore, the EIA and EM&A processes of this project are similar to other 
projects in Hong Kong and the findings of this project are believed to be 
indicative of the general situation in Hong Kong. 
3.3 The Pak Skek Kok Reclamation Project 
The PSK project is a civil engineering project whose primary task is to 
reclaim the sea using inert construction wastes to provide land for future 
development. It is located close to the Chinese University of Hong Kong which 
facilitated field observation and monitoring (Figure 3.1). 
Reclamation from the sea involves dredging of the seabed to provide a solid 
foundation, building of a seawall to prevent washing away of the earth material, 
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dumping of the construction wastes behind the seawall, and provision of access road 
to facilitate the movement of dump trucks and heavy machinery. However, the 
design and construction of the access road for delivery of construction wastes was 
changed from the original plan when the project was first implemented. Earth 
materials were delivered by barges from a barging point only, nearby the reclamation 
site as shown in Figure 3.1，instead ofboth by land and sea routes. 
Like other projects of a similar scale and nature in Hong Kong, an EIA was 
undertaken and subsequently approved by the authority. The EIA report contains 
information on the background environmental quality related to air, noise and water 
quality impacts. 
Approval was given to the project proponent, in this case the Civil 
Engineering Department, for the commencement of the project in October 1996， 
however the actual work did not begin until December 1996. It took about 18 months 
for the seawall to be completed for Stage I reclamation work and dumping activities 
began in March 1997. At the time of writing of this thesis, reclamation has 
progressed to Stage II Phase I works as illustrated in Figure 3.1. 
A project of this scale and nature will have significant implications on the 
environment. According to the EIA report, the major impacts are: air, noise, marine 
water quality and visual impacts during the construction and operation phases. 
During the construction phase, seawall and access road have to be constructed, while 
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Figure 3.1 Location of the PSK project and its sensitive receivers. 
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This study has selected only noise and air quality impacts for monitoring and 
audit. The reason is that noise and dust may impinge directly on residences nearby. 
Furthermore, the noise and air quality monitoring stations are more accessible for 
�data collection and for quality control checks. Thus, the study focuses on noise and 
dust impacts only. The source of impacts, recommended mitigation measures and 
residual impacts after mitigation are summarized in Table 3.1 below. 
Table 3.1 toipacts from the project and mitigation measures recommended. 
Impacts Source of Mitigation Residual 
Environmental Problem Recommended Impact 
Durim construction vhase: 
• Construction of access No mitigation is needed 
road 
Durins overational phase: 
• Reclamation activities: 
(i) transportation of infill (i) paved access road; High dust 
materials to the site; (ii) wheel washing concentrations could 
(ii) unloading of material facilities; still be experienced 
by barges; (iii) watering the site along the realigned 
Dust (iii) infilling at the twice daily; access route at HKIB 
reclamation site (iv) watering ofboth and MSL, which 
(iv) spreading and stockpiles and its during periods ofhigh 
temporarily stockpiling access points; background dust 
ofthe material on site; (v) areas reaching fmal levels 
(v) transferring of level should be 
stockpiled material to progressively 
active working face; restored with 
(vi) material compaction. hydroseeding. 
• Traffic on access road 
Durins: construction yhase: 
• Seawall and access road (i) realignment of 
construction access road 
(ii) silencedpowered p^tentialforhigher 
Noise r^^rin^operational phase: mechanical 也肌 acceptable noise 
• Millandstockpile equipment(PME) i,^,i,^tHKIBstaff 
activities at the (m) reduce the number accommodation 
reclamation site; oiFMb 
• Dump traffic along the 
access road 
Source: Mouchel Asia Ltd., 1994. 
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In addition to the mitigation measures recommended, the project proponent 
has also incorporated into the works contracts certain clauses and provisions on how 
the works are to be undertaken. For mitigating dust impacts, the specifications are: 
“1. The contractor shall devise and install an overhead water spraying system at the 
end of each off-loading ramps; 
2. The contractor shall also provide and maintain two wheel washing bays with 
high pressure water jetting for cleaning of the dump trucks and site vehicles, 
with at least two labourers employed to provide services at the washing bays. At 
least one wheel washing bay is in operation while the other one is carrying out 
cleaning and desilting, and such operation shall be carried out at least twice a 
day for each of the bays; 
3. The contractor shall frequently clean and water the site access road and areas 
within the barging point; 
4. The contractor shall also ensure that no earth, debris, or rock is deposited on the 
road outside the site exits; 
5. In the process of material handling, any material which has the potential to 
create dust shall be treated with water or wetting agent sprays, especially when 
dusty materials are being discharged to a vehicle from a barge at a fixed transfer 
point; 
6. Any vehicle with an open load-carrying area used for moving materials shall 
have properly fitting side and tail boards, the materials shall not be loaded to a 
level higher than the side and tail boards and shall be covered by a clean 
tarpaulin; 
7. Conveyor belts shall be fitted with windboards, and conveyor transfer points 
and hopper discharge areas shall be enclosed to minimize emission of dust; 
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8. Stockpiles of fill material greater than 20 m^ shall be enclosed on three sides, 
and should be dampen stored materials and when receiving fill materials by 
water sprays; 
'9. The contractor shall frequently clean and water the site to minimize dust 
emissions; 
10. The contractor shall provide water lorry with adequate water supply; 
11. The contractor shall restrict all vehicles to a maximum speed of 8 km per hour 
and confine haulage and delivery vehicles to designated roadways inside the 
site; and 
12. The contractor shall limit the size of active working area above sea level as far 
as practical. 
For mitigating noise impacts, the specifications are: 
1. Before the commencement of work, the engineer may require the methods of 
working, equipment and sound-reducing measures intended to be used on the 
site to be made for available for inspection and approval to ensure that they are 
suitable for the project; 
2. The contractor shall schedule the works, site the facilities, select quiet 
equipment and used acoustic panels and enclosures; 
3. All plant and equipment to be used on site are properly maintained in good 
operating condition and noisy construction activities shall be effectively sound-
reduced by means of silencers, mufflers, acoustic linings or shields, acoustic 
sheds or screens or other means; 
4. No excavator mounted breaker shall be used within 125 m from any nearby 
noise sensitive receiver; and 
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5. A Construction Noise Permit (CNP) is required and displayed for carrying out 
the construction work during the period of 1900 to 0700 hours or any time on 
Sundays and Public Holidays. 
3.4 The EM&A Programme 
Like other projects in Hong Kong, the PSK reclamation project was required 
to carry out an EM&A programme by the proponent's project team. In carrying out 
the EM&A programme, various parties in the project team have been assigned 
different responsibilities (Table 3.2). The structure and organization as well as lines 
ofcommunication between various parties in the project team is shown in Figure 3.2 
below. 
Project Proponent ^ ^ Steering Group 
h z ^ 5 V 
Project Proponent's Site ^ Environmental Team (ET) 
Engineer ^ ^ 
T r > ^ ^ ^ " r ^ 
^ Contractor's 
Contractor ^ Monitoring Team 
^ Lines of communication between various parties in the project team 
Source: Binnie Consultants Ltd., 1996. 
Figure 3.2. Structure and organization of the project team in the PSK project. 
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Table 3.2 Responsibilities of various parties in the project team. 
Parties Involved Responsibilities 
- implement monitoring through his monitoring team 
- undertake construction in compliance with EM&A 
requirements 
- implement mitigation or remedial measure as 
Construction Contractor necessary 
- implement event/action plans as required by Site 
Engineer 
- submit monitoring results that obtained from the 
monitoring team to the Site Engineer 
- f o l l o w and undertake monitoring programme which 
Contractor's Monitoring Team stated in the EM&A Manual 
- supply monitoring results to the Contractor 
- undertake baseline monitoring before the 
commencement ofthe project 
- supervise monitoring work of the monitoring team 
- audit monitoring results 
- undertake site inspection 
, _ ,__. - investigate complaints received from the public 
Enmomnental Team (ET) • — w EM&A Manual 
- give feedback of the recommendations and 
improvements for the working practice to the Site 
Engineer 
- produce monthly and quarterly reports and progress 
reports for the Project Proponent 
“ - overall management ofproject 
- implement EM&A requirements 
Site Engineer - instigate event/action plans for the Contractor to 
undertake 
- submit monitoring results to the ET for auditing. 
Source: Binnie Consultants Ltd., 1996. 
The Contractor's monitoring team undertakes monitoring of a wide range of 
environmental parameters at a number of sites (Figure 3.3) for the environmental 
team (ET) to determine whether or not the impacts arising from the project are 
compliant with the applicable environmental criteria by auditing. Their work can be 
summarized in Table 3.3. Monitoring ofthe environmental parameters involves two 
phases: baseline phase and construction/operation phase of the project. Baseline 
phase covers the period from August 1996 to October 1996，whereas 
constructiony^operation phase covers the period from December 1996 to the 
completion of the project. 
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The purpose of the monitoring programme is to gauge the actual residual 
impacts on the environment and to alert the control authority and the project 
management on actions needed to rectify any problems arisen. The selection of the 
“parameters and sites of monitoring by the ET largely reflects the nature and 
magnitude of the potential impacts predicted in the EIA study and the location ofthe 
sensitive receivers who are likely to be impinged upon (Figure 3.1). 
Table 3.3 The scope and schedule of monitoring programme conducted by the ET. 
Monitoring ~~Monitoring Location~~ Parameters Monitoring Environmental 
Requirement Selected Frequency/ Criteria 
Duration 
- H K Histitute of 
Biotechnology (A) For stations 
-StudentHostel® 3timesperweek 丨 么 ^ 二 
-Residence 7 (C) ？, w i L „ c Leq (30mms) 
入丁. -ResidencelO(D) [ 9 � for30mms 75 dB(A) 
/n O J T � - Cheung Shue Tan 
(Daytune) village (E) Forstattons 
- M a On Shan Tsung B，G 
Tsin Secondary Leq, Lio, Once per week Leq (30mins) 
School (G) L90 forlhr 70 dB(A) 
- H K mstitute of 
Biotechnology (A) 
-StudentHostel(B) Onceoerweek 
Noise _ Residence 7 (C) Leq, L】。， ^ ^ Z ^ rZT ^eq (30mins) 
(Evening) - Residence 10 (D) L90 (3 = ) 55 dB(A) 
-Cheung Shue Tan 
village (E) 
-HKhistituteof Onceevety6 260^ig/m^for 
Biotechnology(A) daysfor24hr- 24hr-averaee 
-Student Hostel (B) TSP TSP, ^^^ avemge， 
-ResidencelO(D) 500^ig/m^for 
- C ’ ^ g , ? ^ u e Tan 3 tnnes every 6 ！ 二 
Dust village (E) days for lhr-TSP ^ 
- M a On Shan Tsung 
Tsin Secondary 
School(G) Rsp Onceevety6 工 瓜] 
-Manne Science days 
Laboratory (F) 
Source: Mouchel Asia Ltd., 1994; Binnie Consultants Ltd., 1996. 
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To make the best use of the information gained, there is an information 
feedback loop which requires reports to be made and/or actions to be undertaken 
when a problem is likely to arise or a problem has already occurred. Event/Action 
"Plans (Tables 3.4 and 3.5) have been established as part of the EM&A programme 
for the project team on how to deal with the environmental problems arising from the 
project. For example, actions will have to be taken when exceedances of the 
predetermined levels are identified. At the time the project was undertaken, EPD 
required three levels, known respectively as the Trigger, Action and Target Levels. 
The Trigger Level acts as an early warning of environmental deterioration that may 
exceed the Action Level, and monitoring frequency should be increased. Appropriate 
remedial action is required when the Action Level is reached, so as to prevent the 
environmental quality from deteriorating further and beyond the Target Level. The 
Target Level is the level stipulated in relevant pollution control ordinances, or Hong 
Kong Planning Standards and Guidelines, or other criteria established by EPD for a 
particular project, in which works should not proceed without appropriate remedial 
action, including a critical review of plant and works methods (EPD, 1997b). 
Whenever the measured impacts as shown in monitoring results have 
exceeded one of the predetermined levels, or when a public complaint is received, 
corresponding management actions should be taken by the project team according to 
the Event/Action Plans (Tables 3.4 and 3.5). They have to ensure that the problems 
have to be solved by remedial actions. In this case, the environmental team, site 
engineer and contractor are responsible to undertake corresponding management 
actions when the Trigger, Action or Target Level is exceeded according to the 
Event/Action Plans (Tables 3.4 and 3.5). 
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Table 3.4 Event/Action Plan for dust impact. 
Event Environmental Team (ET)/ Contractor 
Site Engineer 
Trigger Level 1. Repeat measurement as soon as 1. Identify source 
exceeded possible 
(one sample) 2. Noti^^ contractor 
.Trigger Level 1. Repeat measurement as soon as 1. Identify source and impose 
exceeded possible necessary mitigation measures 




L“Daily monitoring is to be 1. Identify source and impose 
Action Level imposed necessary mitigation measures 
exceeded 2. Notify contractor immediately 
(one sample) 3. Require contractor to make 
additional proposals for dust 
suppression 
L“Daily monitoring is to be 1. Identify source and impose 
imposed necessary mitigation measures 
Action Level 2. Notify contractor immediately 2. Review plant, equipment and 
exceeded 3. Require contractor to make working procedures 
(more than additional proposals for dust 3. Submit proposals for reducing 
one suppression dust to Site Engineer 
consecutive 4. Lnplement remedial action to 
sample) reduce dust emissions 
5. Notify Site Engineer of the 
action taken 
L~~Daily monitoring is to be 1. Identify source and impose 
imposed necessary mitigation measures 
2. Notify contractor immediately 2. Review plant, equipment and 
3. Require contractor to make working procedures 
Target Level additional proposals for dust 3. Submit proposals for reducing 
exceeded suppression dust to Site Engineer 
(one sample) 4. Lnplement remedial action to 
reduce dust emissions 
5. Notify Site Engineer of the 
action taken 
6. Provide investigation report 
L~~Daily monitoring is to be 1. Identify source and impose 
imposed necessary mitigation measiu-es 
2. Notify contractor immediately 2. Review plant, equipment and 
3. Require contractor to make working procedures 
Target Level additional proposals for dust 3. Submit proposals for reducing 
exceeded suppression, and take immediate dust to Site Engineer 
(more than steps to reduce dust 4. bnplement remedial action to 
one reduce dust emissions 
consecutive 5. Notify Site Engineer ofthe 
sample) action taken 
6. Provide investigation report, 
which should include findings 
and suggestions to prevent such 
exceedance happening again 
7. If exceedance is contributed by 
the Contractor's works, stop as 
necessap^ as determined by the 
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Event Environmental Team (ET)/ Contractor 
Site Engineer 
Site Engineer until the problem 
is under control and the air 
quality is restored to an 
acceptable level 
.Note: ff source of exceedance is clearly identified as being not works related no further action 
is necessary by any party. 
Source: Mouchel Asia Ltd., 1994; Binnie Consultants Ltd., 1996. 
Table 3.5 Event/Action Plan for noise impact. 
Event ~~Environmental Team~~ Site Engineer Contractor 
(ED. 
Trigger Level 1. bivestigate 1. Notify Contractor 1. Review noise 
(one complaint ofcomplaint and sourceand 
independent findings of working method 
complaint investigation 
received) report 
ActionLevel L~~Investigate L~~Notify Contractor 1. Reviewnoise 
(more than complaint and ofcomplaint and source and 
one provide report to findings of working method 
independent Site Engineer with investigation 2. Lnplement 
complaint recommendations report recommended 
received in a for remedial mitigation 
four week measures if measures 
period) necessary 
L~~Investigate cause of 1. Notify Contractor 1. Review noise 
exceedance in writing source and 
2. Morm Site 2. Request Contractor working method 
Engineer and EPD to implement 2. ^nplement 
immediately in mitigation recommended 
writing measures to reduce mitigation 
3. Recommend noise to acceptable measures 
mitigation levels 3. Undertake 
measures and 3. Request Contractor additional noise 
increased to increase monitoring as 
Target Level monitoring monitoring directed by Site 
exceeded frequency to check frequency as Engineer to check 
their effectiveness recommended by the effectiveness 
ET to check of mitigation 




continues to be 
exceeded invoke 
stop work Clause 
P26.02(3) of 
contract 
Source: Mouchel Asia Ltd., 1994; Binnie Consultants Ltd., 1996. 
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3.5 Methods of Assessing the EM&A Programme 
As described, this study aims at investigating how this EM&A programme 
works, if the actual impacts are the same as predicted, and whether the EM&A 
programme just described has indeed enhanced the environmental performance of 
the whole project. 
As previously said, this study is partly based on the data provided by the 
project team in the form of regular EM&A reports produced on a monthly basis. 
These reports contain the information obtained from site inspections, supervision of 
monitoring work and monitoring results from the contractor's monthly summary 
records. 
The EM&A reports should contain the following information according to the 
EM&A requirements in the Technical Memorandum of the EIAO (EPD, 1999): 
1. The executive summary; 
2. Basic project information including a synopsis of the project organization, 
programme and management structure, and the work undertaken during the 
month; 
3. A brief summary ofEM&A requirements including all monitoring parameters, 
environmental quality performance limits (Trigger, Action and Target Levels), 
Event/Action plan, recommended mitigation measures and environmental 
requirements in contract documents; 
4. Advice on the implementation status of recommended mitigation measures; 
5. Monitoring results which are in form ofboth hard and diskette copies with the 
information ofmonitoring methodology, equipment used and calibration details, 
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parameters monitored, monitoring locations, date，time frequency and duration, 
weather conditions when samples are taken, activities being carried out on site 
during monitoring, and any other factors which might affect the monitoring 
results; 
6. Summary of non-compliance/exceedances of the environmental quality 
performance limits; 
7. A review ofthe reasons for and the implications of non-compliance including a 
review of pollution sources and working procedures; 
8. A description of actions taken in the recent of non-compliance and deficiency 
reporting and any follow-up procedures related to earlier non-compliance; 
9. A summary ofrecord ofall complaints received including actions and follow-up 
procedures taken; 
10. A summary record of notification of summons, successful prosecutions for 
breaches ofenvironmental legislation and actions taken to rectify such breaches; 
11. A forecast of the works programme, impact predictions and monitoring 
schedule; and 
12. Comments, recommendations and conclusions for the monitoring period. 
In addition to review the reports provided by the ET, I have also undertaken 
additional environmental monitoring of my own because of the need to (a) compare 
the monitoring data to detect any discrepancies with my own monitoring set, and if 
there is any mishandling of monitoring equipment by the monitoring team, as a high 
degree ofaccuracy ofthe data is essential; (b) test whether the coverage of sampling 
site and the duration of monitoring is adequate or not and (c) determine whether the 
environmental team has provided sufficient data to account for exceedances, whether 
45 
the source of exceedances are site-related or not, and investigate any deficiencies and 
malpractice that the team did not identify. 
� The monitoring work undertaken by me includes continuous field monitoring, 
periodic field observation and continuous camera surveillance, as detailed in Tables 
3.6 and 3.7 and Figure 3.3. Checklists were used when field observation and 
continuous surveillance were conducted. As regards field observation, more 
observations were taken when the number of exceedances of dust and noise levels 
recorded had increased and when exceedances persisted. Continuous camera 
surveillance was also taken as supplementary to once-per-week site observation. It 
was also necessitated by the fact that a Construction Noise Permit was issued to the 
proponent to undertake work after 1900hr when video recording was the only 
practical means to find out what actually happened at the work site. 
Table 3.6 The scope and schedule of monitoring programme undertaken by me. 
~~Monitoring Location~~ Parameters Selected Monitoring Frequency / 
Duration 
~ - HKInstituteof 
Noise Biotechnology (A) Leq Daily (30 mins interval) 
- H K Institute of 
Biotechnology (A) 
-Cheung Shue Tan 
vdlage (E) 24hrs-TSP Everyday except Sundays 
-Marine Science 
Dust Laboratory (F) 
-Residence 11 (H) 
-Building Office of 
CUHK (I) 24hrs-RSP Everyday 
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Table 3.7 Surveillance programme and information collected by me. 
Surveillance Location Frequency/ Information to he Collected 
Duration 
- rooftop ofHK - any malpractice ofthe 
Institute of 3 times per week working procedures 
Contmuous Biotechnology from - progress ofwork 
camera � 0730 - 1930hrs 
：^rooftop ofHK -~~number ofPME at work, 
nistitute of so as to check if the 
Biotechnology assumed maximum 
(A) equipment requirement 
� . ‘ - theexitouts ide 。 ” 一 — 卢 必 has exceeded 
产 “ thebargingpoint Onceperwe^ _ typesofmitigation 
observation ( 鄉 pigure 4) for 1 hr measure being 
implemented 
- any deficiency when 
implementing mitigation 
I measures 
3.6 Use of the Monitoring Data 
Monitoring data are used to determine the environmental performance ofthe 
project. These include: 
• Impact Audit - determine the magnitude of the actual impacts by comparing the 
baseline data and the monitoring data provided by the environmental team (ET) 
• Compliance audit - determine if the impacts are compliant with regulatory 
standards and requirements again based on the ET's data 
• Implementation audit 一 assess whether the recommended mitigation measures are 
implemented and operated satisfactorily, and determine their effectiveness，based 
on the information provided by the ET and obtained by myself 
For impact audit, dust and noise monitoring data were collected by the ET 
from various monitoring stations during baseline and constructiony^operational phases 
and these were available through the EM&A reports produced by the ET. By 
comparing the monitoring results obtained in baseline phase with those of the 
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construction/operational phase, the magnitude of the actual impacts arising from the 
project could be ascertained. 
“ For compliance audit ofnoise impacts, the number of exceedances of Target 
Level recorded at each monitoring station was counted. The frequency (%) of 
exceedances ofdaytime and evening noise level monitored at each monitoring station 
with respect to relevant noise criteria was calculated by dividing the total number of 
Target Level exceedances ofnoise level over the total number of measurement. 
The overall non-compliance of daytime and evening noise with respect to the 
Target Level at all monitoring stations in each month was determined by dividing the 
total number of Target Level exceedances of noise level over the total number of 
measurement. Further analysis can also be undertaken to determine if there is any 
relationship between the frequency of noise exceedances and proximity to the 
reclamation site. 
For compliance audit of dust impacts, the number of exceedances of Target 
Level recorded at each monitoring station was counted monthly. The frequency (%) 
ofTarget Level exceedances of24hr-average TSP level, 24hr-average RSP and lhr-
average TSP level respectively, during the construction/operation phase of the 
project in each month was calculated by dividing the total number of Target Level 
exceedances recorded at each station over the total number of measurement. 
Apart from the above, the total number of dust exceedances of the Target 
Level recorded at all monitoring stations in each month was counted. The non-
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compliance rate (%) of Target Level exceedances of 24hr-average TSP level, 24hr-
average RSP and lhr-average TSP level respectively, recorded at all stations during 
construction/operation phase of the project at each month was calculated by 
dividing the total number of Target Level exceedances recorded at all stations over 
the total number of measurement. From these results, the overall non-compliance 
with relevant environmental standards regulatory requirement could be determined. 
For implementation audit, the implementation level of a particular mitigation 
measure or requirement in the reclamation site was determined by dividing the 
number of times that a particular mitigation measure or requirement was 
implemented over the total number of site observations being conducted. Any 
malpractice of working procedure and deficiency in implementing the mitigation 
measures were noted. 
This study has also undertaken a comparison of the environmental data 
obtained by the proponent and my own monitoring data set by taking simultaneous 
samples and subjecting them to statistical tests. Such work was necessary because 
any discrepancies of the two sets of monitoring data may imply one is faulty and 
could result in exceedances not being noticed, or mitigation measures not 
implemented at all, or not implemented in time. Unreliable monitoring data could 
also have resulted in the implementation of mitigation measures which may be costly 
and not warranted causing delay in the works. 
Realizing the actual environmental outcome of any project is dependent both 
on the impacts of the projects and the general weather conditions. We have, as a 
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supplementary measure, installed an automatic weather station at Marine Science 
Laboratory close to the project site (Figure 3.3) to collect information on daily wind 
speed and direction, rainfall, temperature，relative humidity and soil-water potential. 
•These supplementary weather data were used to determine whether there were 
unusual weather conditions which could have caused the observed dust exceedances, 
or ifindeed the exceedances were caused by the reclamation project itself. 
3.7 Limitations of the Study 
It is impracticable to study the environmental impacts of the project until the 
expected completion year in 2001 due to its long life span and time constraint ofthis 
study. This study has covered only % ofthe length of construction and operation of 
the project, therefore, long-term and any unforeseeable impacts ofthe project could 
not be determined at the time ofthis study. 
It should also be noted that the findings of this study are restricted to the 
following ways. Surveillance via video-recording are limited to the coverage ofthe 
whole area ofthe reclamation site. Thus, only the activities from a particular part of 
the site could be recorded, and the activities beyond the screen of the video-camera 
could not be determined. Despite ofthis, focusing on the most concentrated activities 
of the site had minimized this constraint. In addition, as there is difficulty in 
surveillance at barging point due to restriction of the public entering into the site for 
security reason, the information about the implementation of recommended dust 
mitigation measures was secondary which obtained from the EM&A monthly reports 
produced by the environmental team. Therefore, a part of the information may be 
missing and the implementation results might not be wholly reliable. 
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3.8 Conclusion 
This chapter has outlined the overall approach methodology of this study and 
explained why the PSK project has been selected for the in-depth analysis. The data 
•used were obtained both by the project environmental team as well as my own 
independent monitoring. To enable an in-depth analysis of the problem, the study has 
focused on only a few parameters due to time，resources and accessibility constraints. 
For my own monitoring work, care has been taken to ensure the data are of the 
highest quality. The limitations offocusing only on a few parameters are recognized. 
However, resource and time constraints have not allowed the study to go beyond 
what have been attempted. While the results may not reflect the full range ofimpacts 
the project may have on the environment, they can nonetheless throw some light on 




ENVmONMENTAL PERFORMANCE OF THE PROJECT 
4.1 Introduction 
As described in Section 3.6，the environmental performance of a project can 
be assessed in three ways: (a) how much impact it has on the environment, (b) 
whether or not the impacts are compliant with environmental standards and 
objectives，and (c) whether or not the mitigation measures are implemented as 
stipulated in the EIA reports. This chapter presents the findings of the environmental 
performance of the project according to these three criteria. 
4.2 Impact Audit 
The purpose ofimpact audit is to ascertain the magnitude of actual impacts of 
the project by comparing, based on the monitoring data, the environmental 
conditions ofthe baseline phase with those of the construction/operation phase ofthe 
project. As the study focuses only on noise and dust, the following discussion is 
confined only to these two parameters. 
4.2.1 Noise Impacts 
A reclamation project of this scale will inevitably bring about some noise 
impacts. The moving in and out of dump trucks, the operation of dredgers and the 
running of various mechanical plants to level and compact the newly reclaimed site 
will all generate noise. As the construction work of this project lasts from 0700hr to 
2300hr, there are different noise criteria during daytime (70 dB(A) to 75 dB(A) for 
the period of 0700 - 1900hrs) and evening time (55 dB(A) for the period of 1900 -
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0700hrs), analysis of the noise impact data is also divided into daytime and evening 
time periods. 
‘ As explained in Section 3.4, the baseline phase refers to the period from 
August 1996 to October 1996 and the construction>^operation phase refers to the 
period from December 1996 to January 1999，the latter of which was the data 
collection for the purpose ofthis study ended. For the sake of simplicity, these two 
phases are referred to as baseline and construction respectively in the rest of this 
thesis. 
In order to determine the magnitude of noise impact, the Leq(dB(A)) noise 
levels in the day and evening times were compared station by station. These stations 
include HKJB, Student Hostel, Residence 7, Residence 10，CST and MOS (see 
Figure 3.3). The magnitude or the extent of impact is the differences of the impact 
between the baseline and construction phases. 
The results are shown in Tables 4.1 and 4.2 and Figures 4.1 and 4.2. Among 
the stations, Residence 10 station recorded the highest average Leq in the daytime. 
Conversely, CST recorded the lowest daytime noise levels. This has to do with the 
location ofthese two stations in respect to the Tolo Highway and the project site (see 
Figure 3.3). 
As regards the Residence 10 site, it is closer to the Tolo Highway than any 
other station. Thus, during the baseline phase, its noise was dominated by the high 
background traffic noise. During the construction phase, whilst the noise recorded 
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was a combination of traffic and construction noise, traffic was still the dominant 
contributor. As for the CST station, its low noise level could be attributed to its 
location where it is the furthest away from the highway and the reclamation project 
site. 
Table 4.1 The averages and the maxima noise levels recorded in the daytime during 
baseline and construction phases. 
MonitoringStation/ 3 5 C S 5 G 
Leq (dB(A)) (HKIB) (Student (Residence (Residence (CST) (MOS) 
Hostel) 2 121 
Baseline A ^ 6L9 ^ ^ rH> 5 ^ W 9 “ 
Phase Max. 66.1 69.8 71.9 75.8 66.2 73.1 
Construction~~A^ W i ^ ^ ^ ^ ^ “ 
Phase Max. 77.0 69.5 71.7 76.0 72.6 73.1 
Magnitude A ^ 5^ 2 o l ^A 07 0 0 8 “ 
ofImpacts Max. 10.9 03 02 0^ ^ 0 
Table 4.2 The averages and the maxima noise levels recorded in the evening time 
during baseline and construction phases. 
Monitoring Station / A B C D E 
Leq (dB(A)) (HKIB) (Student (Residence (Residence (CST) 
Hostel) 2 121 
Baseline Avg. 60.0 No data No data No data No data 
Phase Max. 63.1 
Construction~~A^ ^ ^ ^ ^ ^ 
Phase Max. 72.5 67.8 68.0 74.4 57.3 
Magnitude Avg. 3.2 Could not be compared 
ofImpacts Max. 9 ^ 
54 
Comparison of average Leq between baseline and contruction phases. 
80 
1圓 
Station A Station B Station C Station D Station E Station G 
• BaseUne Phase M Construction Phase 
Figure 4.1 Magnitude of noise impact between baseline and construction phases during 
daytime. 
Comparison of average Leq between baseline and construction phases. 
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丨丨圖 
Station A Station B Station C Station D Station E 
M BaseUne Phase — Construction Phase 
Figure 4.2 Magnitude of noise impact between baseline and construction phases during 
evening time. 
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If one looks at the station's maximum Leq in the daytime during the baseline 
phase, the highest noise level was recorded at Residence 10 because ofits proximity 
to the Tolo Highway and the source is dominated by traffic noise. 
However, if one looks at the construction phase, the highest noise level was 
recorded at HKffi during the day and the evening. This could be attributed to the 
proximity ofHKffi to the reclamation site when intensity of work activities was the 
highest during the day; the impact was also the greatest. The noise might have 
emanated from derrick barges and other power mechanical construction equipment 
running at the work site. 
Using the difference between the station's Leq as a measure of the magnitude 
ofthe impact, the greatest impact from the project was found at HKCB station both in 
terms of the average Leq and the maximum Leq. The difference of maximum noise 
level between the baseline and construction phase is 10.9 dB(A) during daytime and 
9.4 dB(A) in the evening. As regards the average Leq, the differences are 5.2 and 3.2 
dB(A) for the day and evening time respectively. 
Notwithstanding the above observation, no statistical significant difference 
(p<0.05) was found between the baseline and construction average Leq at any ofthe 
monitoring stations according to the one-sample t-test (Table 4.3). The same is also 
true ofthe evening time situation (Table 4.4). To ascertain that there is no significant 
difference, statistical power analysis was also carried out. The analysis showed that it 
has only a very low power (less than 0.1) to detect the differences of average Leq 




























































































































































































































































































































Table 4.4 Results of one-sample t-test and power analysis of the difference in evening 
time noise levels between baseline and construction phases. 
Monitoring A B C D E 
Station/ (HKJB) (Student (Residence 7) (Residence 10) (CST) 
Leq (db(A)) Hostel) 
. N Avg. N Avg. N Avg. N Avg. N Avg. 
Baseline 60 60 No data No data No data No data 
Phase 
Construction~~u6~~~^ 1^ ^ M ^ U 7 ^ ^ 54.9 
Phase 
Sig. Level 0.0 Could not be determined 
Power (l-P) o I Could not be determined 
mOB, Residences 7 and 10. This infers that there has been significant noise impact 
on the sensitive receivers at HKffi，Residences 7 and 10 in different extent. 
One could see from Table 4.2 that there was no baseline data for Student 
Hostel, Residences 7 and 10, and CST stations because the monitoring team did not 
undertake any baseline monitoring at this station. 
From the above findings, it can be seen the magnitude of impact depends not 
only on the proximity of the sensitive receiver to the noise source (e.g. HKTO) but 
also on the occurrence of high background noise as in the case ofResidence 10. In 
the latter case, the noise impact experienced might have been masked by the 
prevalent high background noise. 
4.2.2 Dust Impacts 
Land reclamation is by nature a dusty activity. Not only are lots of earth 
material being moved and dumped, the movement of trucks on haul road can kick off 
a substantial amount of dust into the atmosphere. 
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Dust, in terms of TSP and RSP levels, have been monitored at a number of 
stations around the project site and the results are given as 1-hr or 24hr-averages 
depending on the duration of monitoring. The magnitude of dust impact has been 
“determined by comparing the baseline and construction phase data sets with respect 
to TSP and RSP for the 1-hr and 24-hr averages. 
Table 4.5 compares the baseline and construction phases of the 24hr-average 
TSP levels at each of the stations. It can be seen that the CST station recorded the 
highest TSP levels in both periods and yet the magnitude of impact is the smallest. 
The small magnitude of impact, defined as difference between the two phases, could 
be attributed to the distance of this station from the project area. At the first glance, 
one may be puzzled by the high TSP levels. This was later found to be caused by 
burning of domestic refuse in a small incinerator near to this station. Thus, the TSP 
readings at that station had always been high before and after the project. As this site 
was selected by the project proponent's environmental team as a reference site, the 
finding here has revealed an inherent weakness in the project team's sampling 
design. 
Among the six stations, MOS showed the greatest magnitude/extent of dust 
impact with the construction phase's average TSP level almost double that of the 
baseline phase. The same is also true of the station maximum TSP level as MOS, the 
data show that the maximum in the construction is almost three times of that of the 
baseline level The impact is the greatest at this station because MOS is located just 
adjacent to dumping materials barging point, hence the impact is the greatest. 
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Table 4.5 The means and maxima 24hr-average TSP level recorded during baseline 
and construction phases. 
MonitoringStation/ 3 B "5 E F G 
24hr-averageTSPlevel (HKIB) (Student (Residence (CST) (MSL) (MOS) 
(jU^/m^) Hostel) 10) 
.Baseline Mean 63.6 41.0 Nodata 89.2 53.5 42.0 
Phase Max. 165.9 88.6 143.3 183.8 63.4 
Constructi MeSi §15 TL3 ^ ^ ^ ^ ~ 
onPhase Max. 199.0 181.5 170 293.0 187.4 213.7 
Magnitude Mean F ^ 30l Could not 3J 26^ 3 X 9 “ 
ofImpacts Max. 33.1 92.9 be 149.7 3.6 150.3 
compared 
Comparion of the mean 24hr-average TSP level 
between baseline and construction phases. 
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丨！圖 
Station A Station B Station D Station E Station F Station G 
M BaseUne Phase M Construction Phase 
Figure 4.3 Magnitude of 24hr-average TSP level between baseline and construction 
phases. 
A one-sample t-test was carried out to determine whether there is any 
statistically significance difference between the baseline and construction phase 24-
hr average TSP levels at each of the stations. The results found that no significant 
difference (p<0.05) at any ofthe stations between baseline and construction phases 















































































































































































































































































difference. The analysis showed that the power is very low. If one is to interpret 
these results rigorously, one could not say there has been any significant dust 
impact on any of the sensitive receivers close to the project area. 
The 24hr-average RSP data sets obtained during the baseline and construction 
phases were also compared as the TSP data. Results (Table 4.7 and Figure 4.4) show 
that the RSP average levels recorded during the construction phase were higher than 
that ofthe baseline phase. The highest levels were also recorded at the CST station in 
both phases. As earlier said, the relatively high RSP levels could be ascribed to the 
burning ofrefiise in a nearby open incinerator. This station is also located to a small 
temple where incense was bumed. 
Similar to that of 24hr-average TSP, the greatest magnitude/extent of 24hr-
average RSP impact was also recorded at the MOS station. This is true of the mean 
24hr-average RSP level as well as the maximum 24hr-average RSP. The high RSP 
impact was due to the activities at the reclamation materials barging point. 
Table 4.7 The means and maxima 24hr-average RSP level recorded during baseline 
and construction phases. 
Monitoring Station / A B D E F G 
24hr-averageRSPlevel (HKIB) (Student (Residence (CST) (MSL) (MOS) 
(jug/m') Hostel) 10) 
Baseline Mean 31.0 30.6 Nodata 46.8 19.7 17.8 
Phase Max. 78.9 50.1 91.5 50.9 38.2 
Construction~~"M^ 5T3 ^ 4X9 S D 5 l l 58.7 
Phase Max. 120.0 127.3 98.0 213.9 122.9 159.9 
Magnitude o f “ M e a n 26J 2Sl Could not IT5 32^ ^ “ 
Impacts Max. 41.1 77.2 be 122.4 72.0 121.7 
compared 
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Comparison of the mean 24hr-average RSP 
between baseHne and construction phases 
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I ^ H 
Station A Station B Station D Station E Station F Station G 
• Baseline Phase • Construction Phase 
Figure 4.4 Magnitude of 24hr-average RSP level between baseline and construction 
phases. 
As in the case of 24hr-average RSP, no statistical significant difference 
(p<0.05) could be found between the baseline and construction phase at any of the 
stations by one-sample t-test (Table 4.8). Also, the power analysis (Table 4.8) 
showed that it has a very lower power to detect such difference. One could only infer 




















































































































































































































































































The contractor's monitoring team has also undertaken periodic short-term 1-
hour TSP levels at selected locations before and after commencement of the project. 
Results of comparison of the short-term TSP levels are shown in Table 4.9. The 
Student Hostel station recorded the highest average level during the baseline phase, 
while the MOS station recorded the highest average short term TSP level during the 
construction phase. However, at both locations, the mean lhr-average TSP levels 
were lower during the construction phase than during the baseline phase. However, 
the maxima at both locations were both higher in the construction than in the 
baseline phase. These contradictory figures do cast some doubt on the validity and 
usefulness of 1-hour short term TSP data. 
As regards the magnitude of lhr-average TSP impact, the HKffi station 
again stands out as the one showing the greatest magnitude of dust impact. The mean 
lhr-average TSP level during construction phase was over two times higher than that 
ofthe baseline phase. Likewise at the HKffi station, the maximum lhr-average TSP 
level was about 1.6 times that of the baseline. Again, this reflects the proximity of 
the HKffi site to the project area. 
Table 4.9 The means and maxima lhr-average TSP level recorded during baseline and 
construction phases. 
Monitoring Station / A B D E F G 
lhr-averageTSPlevel (HKIB) (Student (Residenc (CST) (MSL) (MOS) 
(^g/m^) Hostel) e 10) 
Baseline Mean 76.0 171.0 Nodata 81.0 109.0 158.0 
Phase Max. 276.7 243.3 110.0 280.0 193.3 
Construction~~Me^ I^I5 M4l H O ^ 1 ^ ^ ^ ~ ~ 
Phase Max. 437.0 370.0 258.0 250.0 250.0 250.0 
Magnitude of Mean 8T4 26J Could not TPj Tsj 9^ 0 
Impacts Max. 160.3 126.7 be 140.0 30.0 56.7 
compared 
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Comparison of the mean lhr-average TSP level 
between baseline and constuction phases. 
180 
1圖 
Station A Station B Station D Station E Station F Station G 
• Basdine Phase • Construction Phase 
Figure 4.5 Magnitude of lhr-average TSP level between baseline and construction 
phases. 
Table 4.10 also shows that no significant difference (p<0.05) can be found 
between the station mean lhr-average TSP levels between the baseline and 
construction phases according to the one-sample t-test (Table 4.10). Also from the 











































































































































































































































































One could see from Tables 4.5 to 4.9 that there was no baseline data for 
Residence 10 station because the monitoring team did not undertake any baseline 
monitoring at this location. One could also sum up from the above findings that 
among the selected stations, the magnitude of dust impact, in terms of 24hr-average 
TSP and 24hr-average RSP was the greatest at MOS station due to the activities in 
the barging area. However, the magnitude of short-term lhr-average TSP impact was 
the greatest at HKffi, probably the results of its close proximity to the reclamation 
area. 
4.3 Compliance Audit 
While the previous section attempts to ascertain whether there has been an 
impact or not, this section focuses on whether the impact complies with prevailing 
environmental criteria, standards and objectives which were specified as the "Target 
Level" in the EM&A programme. The compliance rates of noise (daytime and 
evening time) and dust (24hr-average TSP, lhr-average TSP and 24hr-average RSP) 
were obtained by comparing the monitoring data set with relevant environmental 
standards and criteria (see Table 3.3). An account of the detailed comparison is given 
below. 
4.3.1 Daytime Noise Level 
Results in Table 4.11 show that exceedances of the Target Level (75 dB(A)) 
were recorded at three (MOS, Residence 10 and HKTO) out of six monitoring 
stations. Among these three stations, MOS showed the highest frequency of 
exceedances. This is at the first glance a puzzle because HKffi is the closest to the 
project site and one would have expected it to have recorded the most exceedances. 
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Further investigation showed that the noise monitored at the stations could not 
differentiate the source of noise. At the Residence 10 and MOS stations, the high 
noise levels recorded and hence the exceedances were caused by the traffic noise 
• from nearby roadways (Tolo Highway and Ma On Shan Road) rather than from the 
reclamation project. However, the project team was unable to isolate and depict the 
source ofnoise problem, and they only reported that the noise levels as measured and 
mentioned qualitatively that the noise could have been caused by the high 
background traffic noise. 
Among the several selected monitoring stations, the noise climate ofthe only 
station that could attribute to the reclamation project is HKffi, and the results show 
that the frequency of exceedance is at a very low rate of 0.3% (Table 4.11). Hence, it 
can be said that the daytime noise emanated from the project is compliant with the 
environmental criteria for most of the time. 
Table 4.11 Non-compliance rate of daytime noise at various monitoring stations. 
Monitoring Station No. ofMonitoring No. ofTargetLevel Non-compliance Rate 
Samples Exceedances 
AODOB) 337 i ^ 
B(StudentHostel) 342 0 0% 
C O^esidence 7) 339 0 0% 
D O^esidence 10) 338 39 W.5% 
E (CST) 288 0 0% 
GqVIOS) _ T ± ^ 31.1% 
Overall: ^ « 1 ™ 
4.3.2 Evening Noise Level 
In Hong Kong, the evening noise criteria are much more stringent than the 
daytime criteria. Results in Table 4.12 show that this criteria of 55 dB(A) was 
exceeded for 100% ofthe time at the Student Hostel, Residences 7 and 10 stations. 
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The source of exceedances was due to the cumulative noise impacts of the high 
background traffic noise from the Tolo Highway, the railway noise from KCRC and 
some evening construction work. At the HKTO station, only 2 out of 111 Target 
Level exceedances were attributed to the reclamation project (Table 4.12). Since this 
monitoring station was partly shielded from the ambient traffic and rail noise, the 
noise measured might have come from the excavation and derrick barge activities in 
the reclamation site as well as from the ambient background. This highlights the 
difficulties ofEM&A in Hong Kong where the ambient noise level can be very high 
and can mask any noise emanating from the project in question. One can see from 
Table 4.2 that the average Leq was above 55 dB(A) at all stations, implying a very 
high background already. Hence, it would be very difficult for the project team to 
decide whether an exceedance measurement was caused directly by the project and if 
remedial action is warranted. It is no wonder why Nash (1993) suggested to review 
the requirement for 55 dB(A) in the Hong Kong situation, in order to accommodate 
high background level OSfash, 1993) so that the actual noise impacts arising from the 
project can be reflected. The findings here again show that in the study area, the 
frequency of noise exceedance does not necessarily show any relationship to the 
proximity of source of noise because the background ambient traffic noise in Hong 
Kong can be very high. This can undermine the effectiveness of the EM&A 
programme, no matter how well they were originally intended. 
Table 4.12 Non-compliance rate of evening noise at various monitoring stations. 
Monitoring Station No. ofMonitoring No. ofTargetLevel Non-compliance Rate 
Samples Exceedances 
AQJK^) ^ ~^ 9 B % 
B(StudentHostel) 81 81 100% 
C O^esidence 7) 84 84 100% 
D OResidence 10) 84 84 lOOo/o 
E (CST) 78 50 64.1% 
Overall: 447 410 91.7% 
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On the whole, the overall frequency of daytime noise exceedance was 3.7% 
and the corresponding figure for evening time was 91.7%. Among all Target Level 
exceedances, only three exceedances that caused by the reclamation project. 
4.3.3 24hr-average TSP Level 
During the study period, the 24hr-average TSP criterion was exceeded only at 
the CST station (Table 4.13) in the month of October 1997. No exceedance was 
recorded afterwards and elsewhere. The source of exceedances was probably due to 
the buming of domestic refuse close to the monitoring equipment. Also, temple 
activities near the monitoring station also contributed to the problem. In other words, 
the exceedances were not caused by activities in the reclamation site. 
Table 4.13 Non-compliance rate of24hr-average TSP at various monitoring stations. 
Monitoring Station No. ofMonitoring No. ofTargetLevel Non-compliance Rate 
Samples Exceedances 
AOHKJB) U4 0 Wo 
B (StudentHostel) 117 0 0% 
D (Residence 10) 30 0 0% 
E(CST) 65 1 1.5% 
F gVISL) 107 0 0% 
G(MOS) 75 0 0% 
Overall: 507 1 0 ^ 
4.3.4 24hr-average RSP Level 
Exceedances were recorded only at the CST station (Table 4.14) probably for 
the same reasons as for the 24hr-average TSP. 
Table 4.14 Non-compliance rate of 24hr-average RSP at various monitoring stations. 
MonitoringStation No. ofMonitoring No. ofTargetLevel Non-compliance Rate 
Samples Exceedances 
AOiKJB)““ U5 0 0% 
B(StudentHostel) 116 0 0% 
D (Residence 10) 26 0 0% 
E (CST) 67 2 3.0% 
F OVISL) 106 0 0% 
GQVIOS) 70 0 0% 
Overall: 500 2 0 ^ 
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RSP exceedances occurred only in two months only during the study period 
(August and October 1997) and like TSP, they tended to take place in the drier 
seasons of the year. 
4.3.5 1 hr-average TSP Level 
None of the monitoring stations recorded exceedance with respect to lhr-
average TSP (Table 4.15), implying that short event dust impact is not a problem in 
the study area. 
Table 4.15 Non-compliance rate of lhr-average TSP at various monitoring stations. 
Monitoring Station No. ofMonitoring No. ofTargetLevel Non-compliance Rate 
Samples Exceedances 
AODOB) 242 0 0% 
B(StudentHostel) 245 0 0% 
D (Residence 10) 31 0 0% 
E (CST) 171 0 0% 
F (MSL) 234 0 0% 
GQAOS) H7 0 0% 
Overall: U00 0 0% 
From the above results show in Tables 4.13, 4.14 and 4.15，the overall non-
compliance rate of dust levels at various stations was very low in comparison with 
the applicable environmental standards. The lhr-average TSP even achieved full 
compUance. 
4.4 Implementation Audit 
Like all other EIA reports, the PSK EIA has pledged to adopt a large number 
of mitigation measures to minimize the potential impact of the project. An 
implementation audit has been undertaken in this study to ascertain to what extent 
these mitigation measures were actually implemented timely and in accordance with 
the specifications in the EL\ report. 
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This study focuses on the noise and dust mitigation measures. The 
information used was based on my periodic observation and site video surveillance 
and the EM&A reports produced periodically by the project team. In the subsequent 
•paragraphs，the implementation level is determined, the nature of non-compliance 
highlighted, and the causes and implications of non-compliance explored. 
4.4.1 Implementation of Noise Mitigation Measures 
Table 4.16 shows that there were altogether 12 recommended noise 
mitigation measures and requirements for noise control. Only 2 of the 12 
requirements had been complied with in total. As for the others, some were not able 
to ascertain as to whether or not the mitigation measures were actually in place. 
Some were implemented for only part of the time (e.g. display of noise permit and 
reduction of mechanical plants). At least one measure (vibration isolation and 
acoustic enclosure) was not implemented at all. In spite of the poor record of 
implementation, the level of noise exceedance was, as described in Section 4.3.1，not 
really high. A possible cause ofthis rather low level of implementation was due to 
the breakdown of communication or the lack of cooperation between the project 
management, the site engineer and the contractor. 
Table 4.16 shows that it was not possible to ascertain whether certain 
mitigation measures were actually in place. This was due to the inaccessibility ofthe 
reclamation area to the public, so that it was not possible to undertake close checking 
and investigation. 
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Table4.16 Implementation level of recommended noise mitigation measures from 
December 1996 to January 1999: 
Recommended Mitigation Measures and Implementation Level 
Other Requirements in terms of 
Observed Frequency 
.Silencing measures used for construction plant Undetermined* 
No excavator mounted breaker used within 125 m from nearby noise Undetermined* 
sensitive receivers ‘ 
Construction Noise Permit is obtained and displayed 92% 
(violation observed) 
Access road realigned from HKJB staff accommodation onto new Not applicable due to 
reclaimed land project design changes 
Noisy equipment and activities sited far from sensitive receivers Undetermined* 
Noisy plant or process replaced Undetermined* 
Noisy activities re-scheduled 100"/o 
Idle equipment turned off Undetermined* 
Vibration isolation and acoustic enclosures used to quieten the power 0% 
units ofnon-electric stationary plant and earth-moving plant 
Parallel operation of several sets of equipment avoided Undetermined* 
Number of operating items of powered mechanical equipment reduced 85% 
CUHK being notified in advance of planned operations and progress 100% 
*undetermined: could not be determined from the author during site observation and the information 
from the EM&A reports. 
Apart from checking the implementation of noise mitigation measures, the 
number ofpowered mechanical equipment (PME) was also counted during site visits 
and from video-records. The EIA has stipulated the maximum number of PME on 
site, and logic and experience tell us that the greater the number ofPME, the noisier 
it will become, and the higher is the probability of exceedance. 
Table 4.17 shows the assumed maximum number of tugboats, vibratory 
rollers and loaders of the project. Results showed that all these assumed numbers 
were exceeded from about 50% up to nearly 100% of time. Given that the maximum 
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number of PME was exceeded for most of the time，one would expect the actual 
environmental outcome would severely violate the applicable environmental 
standards and criteria. However, the preceding sections have indicated that this was 
•not the case. The noise and dust levels were mostly compliant with the relevant 
criteria. 
Table 4.17 Percentage ofthe maximum number of equipment assumed being exceeded 
during site observations. 
Maximum Number of Required % of Observations Exceeding 
Equipment Assumed theAssumption 
Construction of the Project 
Dredger(s) 1 99.0% 
Derricklighter(s) 4 98.0% 
Tugboat(s) 4 • % 
Operation of the Project 
Derricklighter(s) 1 76.5% 
Dump tmck(s) 6 74.5% 
Backhoe(s) 1 49.0% 
Bulldozer(s) 1 66.3% 
VibratoryRoller(s) 1 100% 
Loader(s) 1 100% 
4.4.2 Implementation of Dust Mitigation Measures 
The list of dust mitigation measures, totalling 23, in the barging and the 
reclamation site is given in Table 4.18. These are largely dust control measures at the 
barging point by the use ofwheel washing bays with high pressurejets. Despite these 
facilities were provided, two insufficiencies were observed and they were: 
inadequate water maintained in the wheel washing bay for at least two consecutive 
months, and the lack ofdesilting ofthe wheel washing bay. Furthermore, other dust 
suppression measures such as the overhead spraying, sprinkler system and bowser 
deployment were not frequently implemented. Some of the dust exceedances could 
be traced back to the lack of implementation of these measures (Table 4.19). As a 
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consequence, some earth and other debris were found on public roads just outside the 
exit ofbarging area. 
Among the recommended mitigation measures for the barging point, the one 
which most infrequently implemented was the deployment of water lorries to wet the 
haul roads. It was further observed that for the entire study period, none of the 
conveyor belts was fitted with windboards，nor was the conveyor transfer points 
enclosed. Unfortunately, none of these non-compliances were presented in the 
proponent's EM&A reports. 
With regard to the mitigation measures at the reclamation site, the only 
mitigation measures that was fully implemented was watering ofthe stockpiles and 
their access points. Such water sprays were provided to dampen the stored earth 
material to minimize entrainment by the wind. Among the recommended measures, 
three ofthem were never implemented. They were: enclosing of the stockpiles offill 
material on three sides; fitting of side and tailboards to the vehicles; and installation 
ofhoardings along site boundary and cycle tracks. 
The implementation status of some other mitigation measures could not be 
determined during site visits. Besides, two of the recommended mitigation measures 
were no longer applicable due to project design changes and the use ofbarges instead 
of dump trucks to transfer earth materials to the project site. In addition, as the 
reclamation was not yet completed, whether or not hydroseeding would be used to 
restore the landscape and reduce erosion could not be ascertained at the stage of 
thesis writing. 
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Table4.18 Implementation of dust mitigation measures during site visits from 
December 1996 to January 1999 
Recommended Mitigation Measures and Implementation 
OtherRequirements Level in terms of 
Observed Frequency 
At barging area: 
Two wheel washing bays with high pressure jets are provided and at least one 100% 
wheel washing bays is in operation 
Desilting of wheel washing bays are carried at least twice a day for each bay 88.5% 
Two labourers are deployed for washing bays Undetermined* 
Overhead spraying system at off-loading ramps are provided 80.8% 
Sprinkler system installed in barging ramp 80.8% 
Conveyor belts fitted with windboards, conveyor transfer points and hopper 0% 
discharge areas are enclosed 
Site access road and areas within barging points are frequently cleaned and Undetermined* 
watered 
No earth, debris or rock deposited on public road outside site exits 84.6% 
Bowser deployment on haul road 73 • 1% 
Two water lorries with adequate water supply are provided to wet haul road 38.5% 
Access road paved lOOVo 
Travel on untreated and unpaved roads prevented 100% 
All vehicles restricted to a maximum speed of 8 km/h Undetermined* 
At reclamation site: 
Stockpiles of fill material greater than 20 m^  enclosed on three sides with 2m 0% 
above 
Side and tail boards fitted properly in the vehicles and covered by clean 0% 
tarpaulins 
Water sprays provided to dampen stored materials and when receiving fill 50% 
materials from the barge 
Stockpiles and their access points watered lOO�/� 
Site watered twice daily using a water bowser/lony Undetermined* 
Size ofthe active area above sea level limited as far as practical Undetermined* 
All vehicles restricted to a maximum speed of 8 km/h Undetermined* 
Site boundary hoarding along cycle track installed 0% 
Dust barrier (2 m) installed on the section of the access road in front of MSL Not applicable 
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Recommended Mitigation Measures and Implementation 
Other Requirements Level in terms of 
Observed Frequency 
Reclaimed areas reaching the final level progressively restored with Not applicable 
hydroseeding and surface water drainage system 
*undetermined: could not be determined by the author during site observation or from the 
‘ information from the EM&A reports. 
Not all of these deficiencies were reported in the EM&A reports. However, 
they are significant as they could cause adverse environmental consequences. For 
example, in the barging area, debris and mud were frequently found on public roads 
outside the site exit and heavy-vehicle raised dust plumes were occasionally 
observed. At the reclamation site, it was observed that watering of the earth material 
was rarely done when the fill materials were unloaded from the barges; side and 
tailboards were not properly fitted in dump trucks and were not covered by tarpaulin; 
and the site was not dampened. 
4.4.3 Effectiveness of Dust Mitigation Measures 
In the barging area, the EM&A report did indicate that two mitigation 
measures were found ineffective in suppressing dust problem. These were bowser 
deployment and the overhead spraying system at the off-loading ramp. Monitoring 
results showed the exceedance of24hr-average TSP Trigger Level on two occasions 
and the exceedances of 24hr-average RSP Trigger Level on five consecutive 
occasions from 1 April 1997 一 28 April 1997 (Table 4.19). Thus, the environmental 
team (ET) gave advice to the contractor to modify the mitigation measure and the 
problem was rectified. 
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As regards the overhead spraying system at the off-loading ramp, the original 
design was not found effective in suppressing dust. Despite the modifications to the 
original design, thick plumes of dust were still observed at the off-loading public fill, 
resulting in Trigger Level exceedances of 24hr-average TSP and 24hr-average RSP 
from 3 October 1997 - 3 1 October 1997 (Table 4.19). The dust problems could have 
been rectified by the installation of additional spraying system underneath the ramp, 
but this advice from the ET was ignored by the contractor. As a result, thick plumes 
of dust were raised again when rock materials were off-loaded at the ramp, resulting 
in Trigger Level exceedances of 24hr-average TSP and 24hr-average RSP from 4 
November 1997 - 24 November 1997 (Table 4.19). Upon the ET，s repeated requests 
for modification, the contractor finally implemented the modified mitigation 
measure, yet exceedances were still recorded in the whole month ofDecember 1997 
(Table 4.19). Nonetheless, it should be noted that these were only Trigger Level 
exceedances and even if the solutions proposed by the ET were not effective, the 
Target Levels based on environmental standards were rarely exceeded. This 
highlights the usefulness ofthe system in Hong Kong in which remedial actions are 
considered or taken even before the Target Levels are violated. 
Table 4.19 Solutions for ineffective mitigation measure and their practicability 
demonstrated by dust monitoring results. 
Problem IdentifiedDuring Date of 24hr-average TSP 24hr-averageRSP“ 
Site Observation Monitoring (^ig/rn^) (从咖) 
l.Bowserdeployment 1/4/1997 94.0 89.6 
with one tank is used, 7/4/1997 125.0 63.1 
butnoteffective 14/4/1997 71.0 63.2 
21/4/1997 99.0 82.0 
28/4/1997 U3^ ^ 
Solution to the problem 
Twotanksusedinsteadof 5/5/1997 31.2 64.8 
one 12/5/1997 35.0 27.8 
19/5/1997 68.7 38.5 
26/5/1997 ^ ^ 
2.0verheadspraying 3/10/1997 73.9 41.7 
system is not effective 7/10/1997 6 ^ ^ 
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Problem Identified During Date of 24hr-average TSP 24hr-average RSP 
Site Observation Monitoring (fi^/m，) (呢/m” 
15/10/1997 107.1 67.5 
24/10/1997 178.5 64.7 
31/10/1997 7 ^ ^ 
Solution to the problem 
Installation ofadditional 4/11/1997 1 ^ ^ 
• spraying system 10/11/1997 132.3 67.1 
undemeaththerampis 17/11/1997 112.8 57.5 
requested 24/11/1997 128.9 6 ^ 
Modifiedmitigation 6/12/1997 125.0 106.0 
measure is still not 12/12/1997 122.0 78.0 
effective 18/12/1997 129.0 116.0 
23/12/1997 121.0 111.0 
29/12/1997 135.0 8 5 ^ 
BOLD values indicate Trigger Level of exceedances of dust. 
The above discussion led us to another fundamental question and that is how 
long it may take for a problem to be satisfactorily solved. Experience of the PSK 
project indicates that this may take a few months, probably because the response of 
the contractor was not rapid enough. For example, Table 4.20 shows how the 
contractor delayed implementation of some dust suppressing measures up to seven 
months, as revealed in the EM&A monthly reports. The reason for the slow response 
on the part of contractor was due to lack of teeth or penalty to bind the contractor in 
implementing mitigation measures recommended by the ET. 
Table 4.20 Response of contractor in implementing mitigation measures. 
Mitigation Measures No. of Months Delayed in Dust Exceedances due to 
Implementation Delayed in Implementation? 
Sprinkler system 3 YES 
Bowser deployment 4 YES 
Water lorry 5 YES 
Wheel washing bays 5 YES 
Spraying system 7 ^ S 
Table 4.21 shows how the lack of response from the contractor has resulted in 
the persistence and recurrence of the dust problems at the MOS monitoring station 
which is very close to the barging area. Examples of recurrence of the dust problem 
due to sporadic implementation of mitigation measures are given. 
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Table 4.21 Recurrence of dust problems due to sporadic implementation of mitigation 
measures. 
(1) For implementation of wheel washing bays: 
1, , T “ •产“2, r^rr. Exceedance of Dust 
Mo^ IssuesIdentifiedbytheET LevelatMOSStation? 
Jun 97 Problem Mud deposited on paving access road of 
barging area near wheel washing bays 
Solution Desilting of wheel washing bays was requested NO 
byET 
Result Desilting was taken by the contractor 
Jul 97 Follow-up Desilting was done once a week NO 
Oct97 Problem Mud deposited behind wheel washing bays 
Solution Maintained sufficient amount of water was YES 
requested by ET 
Result No action was taken by contractor 
Nov 97~~Follow-up~~~ Situation not improved upon repeated requests yES 
-Jan98 byET 
Feb 98 Follow-up~ Desilting work was implemented, but work yES 
sporadically 
Mar98~~Problem Thick layer of mud still found around wheel 
washing bays yES 
Solution Washing the area and desilting work were 
requested 
Apr 98~~Result Cleared of mud, and wheel washing bays yES 
worked satisfactorily 
(2) For implementation of bowser deployment: 
Exc06dcific^ o^Dtist 
Month IssuesidentifiedbytheET LevelatMOSStation? 
Jan97 Problem Thick dust plume raised by stockpiling 
operations YES 
Solution Implementation of bowser was requested by ET 
Result No implementation by the contractor 
Mar97 Problem — Still no bowser deployment was implemented YES 
Apr 97~"Follow-up~~ Implemented 
Problem Worked sporadically YES 
Solution Modification of bowser was recommended by 
ET 
Result Modified bowser operated NO 
Problem Tumed down often, due to wet weather 
Mar 98~~~Follow-up~~ Still lack ofbowser deployment on site YES 
Solution Resume bowser deployment was urged by ET 
Apr 98 Result 一 Implemented but worked sporadically YES 
(3) For implementation ofwater lorry: 
" ~ ~ ^ ， ^ ,, ~ Exceedance of Dust 
Month IssuesidentifiedbytheET LevelatMOSStation? 
May 97""^Problem Continuous deployment of water lorries was N0 
not implemented 
Nov 97~~Problem Dust was raised by heavy vehicles 
Reason Lack of water lorry deployment yES 
Solution Deployment of a water lorry to wet haul road 
regularly was requested 
Dec 97~~Problem Heavy vehicle-raised dust on haul road YES 
Solution Regular deployment of a water lorry was 
requested 
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Result Problem was solved because the area was 
handed over and the haul road was no longer 
used 
(4) For implementation of sprinkler system: 
ExcB G dciTic6 of Dust 
Month IssuesidentifiedbytheET LevelatMOSStation? 
• Mar97~""Problem Barging ramp raised dust during rock dumping 
Solution Installation of a sprinkler system during barge yES 
filling was requested 
Result Installed and work effectively 
Apr 97~~Problem Serious dust problem found 
Reason No sprinkler system installed after second 
barging ramp was built yES 
Solution InstaUation of water hose as temporaty 
measure to wet rock material inside trucks was 
requested 
Result No implementation by the contractor 
May97~Follow-up Sprinkler system at both barging ramp N0 
installed 
(5) For implementation ofspraying system: 
“ ~7] ~ Exceedance ofDust 
Month IssuesidentifiedbytheET LevelatMOSStation? 
May97"""Problem Spraying system at loading ramp was not NO 
implemented 
Jun97 Problem Removal of overhead spraying pipe at one off-
loading ramp NO 
Solution Complete repairing and instaUing pipe were 
requested 
Jul 97 Follow-up Overhead spraying pipe restored 
Problem Overhead spraying pipe removed again for N0 
repairing 
Solution Restoration of the pipe was requested 
Aug 97~~Problem Overhead spraying pipes were frequentiy 
damaged by loading trucks 
Solution Removal of another overhead spraying pipe to NO 
replace the other one 
Result Pipe restored 
Sep 97 Problem Overhead spraying pipe at both off-ramping 
was removed again YES 
Solution Re-installed the following week 
Oct97 Problem Overhead spraying pipe at off-loading ramp 
was not working effectively 
Solution Check spraying system and pipe was requested 
Problem Off-loading public fill generated thick plume yES 
ofdust 
Solution InstaUation of additional spmying system 
underneath the ramp was requested 
Result No implementation by the contractor 
Nov97~~Problem Thick plume of dust was raised 
Reason Overhead spraying pipe was still not effective 
Solution Modification of spraying system by instalUng yES 
spraying pipes underneath was recommended 
by the ET 
Result Installed and spraying system resumed 
Dec 97~~Problem Overhead spraying pipes at off-loading ramps yES 
were still not effective 
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Excssdcincc of Dust 
Month IssuesidentifiedbytheET LevelatMOSStation? 
Solution Overhead spraying pipes should replace with 
undemeath spraying pipes 
Result Implemented by the contractor 
Problem Heavy dust plume was raised occasionally 
when rock materials were off-loading at ramp 
“ Reason No implementation of spraying system for off-
loading ramp YES 
Solution Implementation was requested 
Jan98 Follow-up Heavy dust plume was raised occasionally 
when rock materials were off-loading at ramp YES 
Reason Still lack of spraying system 
Problem Heavy dust plume was raised occasionally 
when rock materials were off-loading at ramp 
Reason Spraying pipe at off-loading ramp idled most yES 
ofthe time 
Solution Two memos were sent to the project proponent 
Result Still not implemented by the contractor 
Feb 98 Follow-up — Spraying pipe installed ^ S 
Mar 98~~Problem Spraying system was not connected to water yES 
supply — 
Apr98 Follow-up Spraying system was restored ^ S 
4.5 Conclusion 
From the results given above, the actual noise and dust impact arising from 
the project could not be described as significant. While the Trigger Level was 
sometimes exceeded, Target Level exceedances during the construction phase were 
rather infrequent. This is also confirmed by results of the compliance audit which 
showed a rather high compliance rate. Thus, the noise and dust impacts due to the 
project were not significant with the exception of the staff quarter at HKffi which is 
very close to the reclamation site. 
However, according to the results of implementation audit, not all of the 
recommended mitigation measures were implemented. For those which had been put 
into implementation, some were not implemented fully, but there is no proofto show 
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such non-implementation has led to noise exceedances. As regards dust mitigation 
measures, although some of them were implemented, the actions taken by the 
contractor were sporadic. It has also been found that some dust mitigation measures 
•were either ineffective or inadequate, particularly at the barging area, resulting in 
prolonged Trigger Level exceedances in dust levels. It was also found that delays in 
the implementation of mitigation measures by contractors were not uncommon. In 
spite of these deficiencies, the environmental impacts of the project were still kept 
within the acceptable range. In conclusion, the environmental performance of the 
project is satisfactory. 
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CHAPTER FWE 
EVALUATION OF THE EM&A PROGRAMME 
'5.1 Introduction 
The previous chapter has found out that the environmental performance ofthe 
project according to the impact audit, compliance audit, and implementation audit, is 
in general satisfactory and highly compliant with relevant environmental guidelines 
and criteria. 
This chapter attempts to evaluate the PSK EM&A programme by measuring 
it against the objectives ofthe programme as stated by the proponent, the "desirable 
features" of an effective follow-up programme as defined in Section 2.5 and to 
explore what might have gone wrong should deficiencies are identified. 
5.2 Fulfillment of the Stated Objectives of the EM&A Programme 
While the environmental performance of the project is in general satisfactory 
and the applicable environmental criteria have been met for most of the time, it 
would be instructive to examine whether the EM&A programme has met its stated 
objectives. There is a need for this examination for a number of reasons. Firstly， 
environmental quality is much broader than the environmental parameters being 
monitored, and secondly even ifthe environmental criteria are met, one would wish 
to know whether these criteria are met in the most cost-effective and efficient way. 
Thus, each of the stated objectives of the programme is examined in detail so that 
future practices ofEM&A could be further improved. 
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For the EM&A programme of this project, the six objectives as stated by the 
proponent in the EIA/EM&A reports were: 
1. To determine the impact of project activities 
• While this is the primary function of any EM&A programme, whether or not 
any programme can identify the impact depends on three key factors. The first is 
whether there is sufficient baseline environmental information to form a reference for 
any impact to be identified (Glasson, 1994b). The second is whether there are 
sufficient monitoring stations around to ensure that the sensitive receivers, or the 
most critical ones, are adequately covered (Bisset, 1984). The third is whether the 
programme covers a comprehensive range of environmental parameters which have 
bearing on the overall environmental quality (McCallum, 1987). 
On the first of these three points, while it was observed that environmental 
monitoring did commence once the project was initiated, one would expect the 
proponent to have undertaken a baseline monitoring longer than merely two weeks. 
For noise, this may not be a problem as the ambient noise level is fairly constant, but 
for dust, which demonstrates marked seasonal fluctuations, two weeks baseline 
monitoring are grossly inadequate. 
As regards the adequacy of monitoring stations, it is always hard to argue 
whether or not the number ofstations is sufficient. It is always a matter ofsubjective 
professional judgement. The issue here is where the monitoring stations are located. 
The discussion in Chapter 4 has shown that most of noise monitoring stations were 
not located in such a way that the noise from the project in question can be clearly 
isolated. One can understand why that was the case. In choosing the monitoring 
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stations, the proponent might have combined noise and air monitoring，for the sake 
of expediency, this has significantly compromised on the ability of the noise 
monitoring network to detect problems and trends. 
As regards the comprehensiveness of the parameters monitored, it is my 
opinion that the programme is adequate at least on the air and noise side. 
2. To monitor the effectiveness of recommended mitigation measures 
In the project team, various parties have different responsibilities (see Table 
3.2). The contractor is responsible for implementing the recommended mitigation 
measures whereas the environmental team (ET) is responsible for checking whether 
or not the mitigation measures have been implemented and whether they are 
effective. As described in the EM&A programme, surveillance via site inspections 
was conducted at least once a week by the ET to examine the implementation of 
mitigation measures, to identify any malpractice of working procedures and to detect 
any environmental problems which may arise. The discussion in Section 4.4.3 has 
shown that the ET had looked out for environmental problems (see Tables 4.19) and 
proposed remedial mitigation measures to address deficiencies (see Tables 4.21) and 
provided repeated instruction/recommendations to the contractor. From this 
perspective, the ET can be considered to have done its job. Whether the contractor 
had actually taken on board the recommendations is another matter. 
3. To take remedial actions in case of unforeseen and unacceptable impacts 
An Event/Action Plan for air and noise has been incorporated into the EM&A 
programme to deal with unforeseen and unacceptable impacts. Two levels, the 
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Action and Target Levels, have been set out in the Plans. According to the 
information contained in the EM&A reports and to my own observations, the ET has 
done its part to alert the contractor to undertake corresponding management actions 
as stipulated in Tables 3.4 and 3.5 to reduce impacts and ensure compliance. 
4. To determine compliance with environmental regulatory requirements and 
standards 
The EM&A reports showed that compliance audit has been undertaken by the 
ET to check against relevant environmental criteria. It was observed that the ET has 
done its job to compare the monitoring results with respect to the Target Level. The 
number ofexceedances was counted station by station and presented in the reports. 
5. To verify impact predictions and project assumptions 
The EM&A Manual requires the ET has to audit the monitoring results for 
accuracy ofthe predictions. However, the EM&A reports do not show any evidence 
the ET did attempt to verify any predicted impacts or to determine the accuracy of 
predictions. In addition, there is no evidence in the report to show that assumptions 
made in the design stage had indeed been confirmed in actual operations. Thus, this 
objective could not be said to have been fulfilled. 
6. To ensure no nuisance is caused to sensitive receivers 
Available information shows that the ET has responded and handled the 
complaints about the project from nearby residents or sensitive receivers. According 
to the EM&A reports, during the period from December 1996 to January 1999, a 
total of seven complaints were received from the public and the ET had investigated 
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them all, resulting in remedial actions undertaken by the contractor. For example, 
when a complaint was received on 16 June 1997，about flytipping debris 
accumulating along the public road and resulting in mud being tracked by dump 
trucks at site exit，the ET had identified the source of problem and ascertained that 
mud was found at the site exit by dump trucks. Although the monitoring results did 
not show any dust exceedance, the contractor had taken remedial actions simply by 
removing debris on the road. The result was satisfactory and no further complaint 
was received. Besides, when a complaint was received on 10 November 1998, about 
dump trucks travelling outside the designated haul road in the barging area with 
consequential dust nuisance, the ET requested that the vehicles must keep to 
designated haul roads and also that the frequency of water sprays be increased. 
Following actions by the contractor, no further complaint on the same problem was 
received. Of course, the barging point was subsequently relocated (see Figure 3 .1)， 
and monitoring at the MOS station was terminated and there is no ground to judge if 
indeed there was an improvement. 
From the above, it can be seen that most all the stated objectives of the 
EM&A programme are fulfilled. However, I still have doubts about the rationale of 
monitoring strategy, particularly with reference to the choice of sampling stations, 
and the adequacy ofanalytical work to verify predictions and assumptions. 
5.3 Effectiveness of the EM&A Programme 
Another purpose of this chapter is to examine whether the EM&A 
programme has achieved its objectives in the most effective manner. One could 
assess the effectiveness by measuring the attributes of this EM&A programme 
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‘ against the "desirable" features of an effective EM&A programme as elaborated in 
Section 2.6. 
5.3.1 Independence of the Monitoring and Audit Team 
The quality, background and experience of major staff of the environmental 
team were given in the EM&A Manual. They all appeared to be specialized in a 
particular aspect of the environmental and had considerable experience in other 
dredging/reclamation works project and engineering design. The responsibilities of 
various parties in the project team for the programme and the channel of 
communication (see Table 3.2 and Figure 3.2) and management actions were well 
defined in the EM&A manual. 
As regards the management structure of the project team (see Figure 3.2), it 
was observed that the environmental team (ET) was fully independent to the 
contactor as well as other parties in the project team. However, the independency of 
the monitoring team might not be adequate since, it was employed by the contractor. 
Thus, from my point of view, I wonder if there is a possibility of filtering the 
monitoring results, which had also been raised out by Sanvicens and Baldwin (1996). 
5.3.2 Proactive Project Management 
Ideally an Event/Action Plan should acts as a contingency plan providing 
clear guidelines on follow up actions when exceedances of one of the criterion levels 
occur or complaints from residents or sensitive receivers received (see Tables 3.4 and 
3.5). The information available through the EM&A reports and my own observations 
shows that the ET has indeed taken some actions. 
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For example, when the Target Level of evening noise (55dB(A)) was violated 
at the HKffi station (Section 4.3.2), the action plan was initiated. The ET had strictly 
followed the plan, requiring the monitoring frequency to be increased (see Table 3.4) 
until no further site-related problem was found. The exceedance was also reported to 
the project proponent, advising the contractor to cease all earth-moving work in the 
evening until a valid Construction Noise Permit was obtained. Evidence shows that 
the contractor had observed this specification and no further violation of the noise 
standard was subsequently found. This can also be confirmed by the noise 
monitoring results, indicating that no further Target Level exceedance was recorded. 
However, there is evidence to show that the dust problems have not been 
handled as effectively as the noise problem just described. For instance，the barging 
point was a spot where dust nuisance was frequently reported. Despite the source of 
problem could be easily identified and management actions had been taken according 
to the Event/Action Plan, dust exceedances were still recorded. This could be 
attributed to a number of reasons. Firstly, there was significant delay on the part of 
the contractor to implement the recommended mitigation measures (see Table 4.20). 
Secondly, subsequent mitigation measures (see Table 4.21) were not implemented 
effectively and to the satisfaction ofthe ET, and finally, even the remedial measures 
and modifications to the work procedures were found not to be effective (see Table 
4.19). Hence, dust problems persisted. 
Apart from the above, the ET had given response by providing solutions only 
when the environmental problems were raised. Some of the solutions were practical 
and effective, but some were not (see Table 4.19) in reducing dust impacts arising 
91 
from the barging point. Moreover, the response of the contractor to remedy the 
impacts by undertaking mitigating measures was not rapid enough. The above 
suggests that the ET might not always be able to propose practical and effective 
remedial measures and there was no mechanism to bind the contractor to follow 
instructions from the ET. 
The EM&A reports did identify that the monitoring team has not timely 
submitted the monitoring results to the ET for review. It has been reported that due to 
late submission of daytime noise monitoring results, noise problem could not be 
investigated promptly. As a result, no action could have been taken to deal with such 
exceedances. This suggests either a possible communication problem between the 
monitoring team and the ET, or unwillingness of the monitoring team to stick to the 
guidelines for reporting. One could of course argue that the EM&A Manual was not 
explicit enough in spelling out time frames and responsibilities. In the absence of 
these, the project as a whole cannot claim to have proactively managed the problems 
and to prevent them from recurring. 
There is however an inherent weakness in the EM&A programme ofthis, as 
well as many other similar projects, that it is not able to isolate impacts or determine 
the responsibility in a multi-project situation. The situation is particularly critical in 
PSK because close to the project site are various other projects, such as Tai Po 
Development Phase 1，Ma On Shan Development Phase 1 and 2, Ma On Shan Area 
77, CUHK Postgraduate Hall Complex and Chung Chi College Phase V 
Redevelopment in the CUHK (see Figure 3.1). All these projects may give rise to 
environmental impacts that cannot be easily differentiated from that of the PSK 
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project. Thus, the monitoring data taken at PSK alone cannot be used to pinpoint 
exactly which is the key contributor to pollution. When exceedances of dust level 
occur, it could be due solely to the PSK project, or could be the cumulative effects of 
• several projects. This can cause significant difficulty in determining sources or 
evaluating the effectiveness of a particular mitigation measure (Au and Sanvicens, 
1995). 
5.3.3 Clearly Defined ELV Follow-up Programme 
The purpose ofthe EM&A manual is to spell out in clear and explicit terms 
the monitoring and audit protocols and the event/action plans. An examination ofthe 
EM&A reports indicates that the ET has followed all the requirements for reporting 
monitoring and audit results, however, he has not, as previously stated, verified the 
impact predictions and their accuracy. As regards the event/action plans, it has been 
found that the monitoring team had not strictly followed them. For example, it was 
noticed that the team did not, as the plan stipulated, increase the frequency of dust 
monitoring when exceedances of Action or Target Level were identified in 100% of 
the time. 
Part ofthe problems observed might have been caused by the availability of 
monitoring data in a reasonable short period of time. Dust monitoring results, for 
example, are not available instantaneously and several days are usually required for 
the dust level to be determined. Furthermore, the ET was required only to undertake 
site inspection at least once a week according to the EM&A Manual. If used 
properly, site observation can make up deficiencies in impact monitoring. Despite it 
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is a less quantitative method (Au and Sanvicens, 1995)，some visible problems could 
be spotted during site visits. 
5.3.4 Well-designed Monitoring Scheme 
On the duration of monitoring scheme, it has been pointed out earlier in 
Section 5.1 that baseline monitoring was grossly inadequate. Baseline monitoring 
was undertaken for a total about three months for all environmental parameters, but 
the period ofmonitoring devoted to each parameter at individual locations can be as 
short as only two weeks. As earlier argued, this can hardly reveal the true baseline 
levels and the range of its natural variation. For parameters such as dust and water 
quality, it is generally believed that a true picture could even not been depicted in 
three months, let alone two weeks. It is no wonder why whenever dust exceedances 
occur, the EM&A reports ascribed them to unusual dry weather, a statement which 
can hardly be substantiated or refuted. The final outcome is that remedial actions 
were not taken. A short monitoring ofthe baseline conditions has also compounded 
the problem ofidentifying problem in a multiple project situation as it is not possible 
to determine whether the apparent exceedance is the result of exceptional weather 
conditions or ofthe cumulative effects of multiple projects. 
The information given in the EM&A reports cannot confirm that the 
monitoring team had strictly followed the monitoring schedule for dust and noise. 
For example, the frequency ofmonitoring of the lhr-average TSP level, daytime and 
evening noise have not adhered to the prescribed schedule, producing therefore an 
incomplete set ofmonitoring data set. 
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One could also criticize the quality assurance mechanisms ofthe monitoring 
programme, particularly in terms of the siting of monitors and validation of 
monitoring results. As said before, noise monitors had been set up at locations 
without regard to the high background noise levels (e.g. Residence 10). TSPyUSP 
monitors were set up too close to an open burning ground and a temple. Thus, the 
lack careful siting considerations have undermined the usefulness of the data in 
identifying problem, depicting trends and isolating sources. 
It has also been found in this study that the monitors and monitoring sites 
have not been properly maintained. Tall grass was seen growing in front ofthe dust 
monitoring equipment at MSL station (Plates 5.1a and b)，thus impeding airflow and 
adversely affecting the quality ofthe data. 
As regards the reliability of the monitoring data, it was noticed that the 
EM&A reports did not show any evidence of any quality assurance mechanism ofthe 
monitoring program in place. No records of the calibration frequency of the 
equipment and no evidence on validation and confirmation of the accuracy and 
precision ofthe monitoring results were shown. Thus, the QA/QC ofthe monitoring 
program could not be ascertained. 
Because the reliability of monitoring data was in question, attempts have 
been made to conduct monitoring in parallel with that of the ET to detect any 
discrepancies ofthe data. Comparison of these parallel data sets (Table 5.1) indicates 
that for 24hr-average TSP levels, results ofthe two monitors only agree with each 
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results of the two monitors only agree with each other to within 1 dB(A) in only 
about 20% of the time (Table 5.2.). 1 dB(A) is considered the probable operational 
error of a Type 1 noise meter. 
Table 5.1 Agreement of 24hr-average TSP monitoring data obtained by the monitoring 
team and this study. 
MonitoringStation/ HKIB Ti^ ^ 
Difference of dust level 
0 - 10 n ^ 3 n % ^ ^ 
10.1-20^g/m^ 28% 28% 17% 
> 20 i^g/m^ ^ ^ 33% 
Number of collocated data ^2 22 
Table 5.2 Agreement of noise monitoring data obtained by the monitoring team and 
this study. 
Monitoring Station / HKIB 
Difference of noise level 
0 — 1 dB(A) 2 ^ 
l . l-2dB(A) 16% 
> 2 dB(A) 62% 
Total number of comparable data ] ^ 
The degree of correspondence of the collocated dust level data sets are also 
portrayed in Figures 5.1，5.2, 5.3, forthe HKm, MSL and CST stations respectively. 
Figure 5.4 shows that the noise monitoring data sets obtained at HKffi by the 
environmental team and me were not highly correlated. While all measurements are 
subject to error and it has been able to definitively say that the monitoring data set 
provided by the EM&A team is dubious, the discrepancies do signal that quality 
assurance of data acquisition is in question. 
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Table 5.3 Correlation of dust monitoring data obtained by the monitoring team and 
this study. 
Monitoring data~24hrs-TSP at 24hrs-TSP at 24hrs-TSP at Noise level at 
HKIB ^ CS^ HKIB 
Sample size (N) 88 89 7 93 
Correlation 0.816 0.678 0.772 0.077 
CUHK 24hr-average TSP vs. Monitoring 
team 
24hr-average TSP data at HKIB station 
(Dec96 - Jan99) 
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Figure 5.1 Correlation of 24hr-average TSP monitoring data obtained at HKIB station 
by the monitoring team and this study. 
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C U H K 24hr-average TSP data vs. Monitoring 
team 24hr-average TSP data at MSL station 
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Figure 5.2 Correlation of 24hr-average TSP monitoring data obtained at MSL station 
by the monitoring team and this study. 
CUHK 24hr-average TSP data vs. Monitoring 
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Figure 5.3 Correlation of 24hr-average TSP monitoring data obtained at CST station by 
the monitoring team and this study. 
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C U H K noise data vs. Monitoring team noise data at 
HKIB station (Jan97 - Dec98) 
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. y = 0.0539x + 63.699 
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Figure 5.4 Correlation of noise monitoring data at HKIB station obtained by the 
monitoring team and this study. 
5.3.5 Good Information Flow and Feedback Mechanism 
According to the EM&A reports, it appears that the lines of communication 
between the site engineer, construction contractor and its monitoring team, and the 
ET (see Figure 3.2) are broken and lack of cooperation. For example, despite that the 
ET had given advice as feedback to the contractor on the need to modify the 
mitigation measures, the contractor did not timely implemented them and delayed 
response is not uncommon (see Table 4.20). One may say that there may a 
breakdown of communication either between the ET and the site engineer, or 
between the site engineer and the contractor, or even it was the problem of the 
unwillingness ofthe contractor to undertake the actions. As a result, the efficiency in 
timely undertaking the remedial actions by the contractor is poor. 
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5.4 Recommendations for Improving EM&A in Hong Kong 
It has been elaborated in Section 2.6 that an EM&A programme is effective 
and efficient only if there are clearly defined monitoring protocols, well-conceived 
impact management procedures and pre-determined event/action plans, so that 
whenever environmental problems arise or relevant environmental criteria are not 
met, the project team could follow established procedures to respond and to rectify 
the problems. For these to happen, there have to be well-defined responsibilities and 
effective channels of communication among various parties in the project team (Au 
and Sanvicens, 1995). Feedback loops should also be in place so that environmental 
problems could be pre-empted or solved promptly and effectively. 
As it was found that in the above analysis that whilst the stated objectives of 
the EM&A programme have been broadly met, there are still deficiencies in the 
EM&A programme which could undermine its effectiveness and efficiency. Such 
deficiencies can be made up by adopting the following measures and are elaborated 
further below: 
1) To conduct longer baseline monitoring before the project is implemented; 
2) The EM&A manual should give explicit guidelines on the monitoring and audit 
protocols, time frames for reporting; and 
3) Leverages should be incorporated into the system to bind contractors to follow 
the environmental clauses stipulated in the works contract and instructions which 
may be given by the ET as may be warranted by the environmental condition. 
Longer baseline monitoring is needed not only to have adequate information 
to determine the baseline (Au and Sanvicens, 1995), but also, for the rigorous 
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determination of whether or not there is an impact, the power of statistical analysis 
(Cohen, 1988; Lipsey, 1990; Antcliffe，1999) to be increased so that any 
uncertainties due to natural variability can be removed. Bisset (1981) and many other 
authors suggested that baseline monitoring should cover more than one year. 
However, Bisset (1981) also recognized that time is always a constraint for most 
projects and six month baseline monitoring is probably an acceptable compromise in 
the Hong Kong situation. 
The EM&A manual should give clear and explicit guidelines on the 
monitoring program. The exact location and orientation of the monitors should be 
agreed with the EPD before initiation of the monitoring scheme. The EM&A 
programme should also include a QA/QC programme to assure the quality of the 
monitoring data. Random inspection ofthe monitors and sample check on the data 
quality should be conducted by the Independent Checker, which is a third party not 
affiliated to any party of the project team. 
One should underscore the timeliness of the information loop in the EM&A 
programme for a number of reasons. Firstly, late submission of monitoring results 
can result in problems not being recognized and rectified. Secondly, unless there are 
strict rules or penalty clauses, contractors do not always keep to their promises in 
rectifying problems and taking necessary actions. Thirdly, some kind of milestone 
payments as suggested by Sanvicens and Baldwin (1996) or performance bonds 
should be set against environmental performance as an incentive for performance. 
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5.5 Conclusion 
This chapter has examined whether the EM&A programme has lived up to its 
stated objectives, and if it has, and whether the objectives have been attained in an 
effective and efficient way. 
Examination of information available from the EM&A reports and from my 
own observation is that the EM&A programme on the whole can be said to have 
fulfilled its stated objectives. However, the whole programme, as measured against 
the yardsticks elaborated earlier in Chapter 2, cannot claim to have attained its goals 
and objectives in the most effective and efficient manner. There are obvious 
shortcomings in the systems in Hong Kong such as the brevity of the baseline 
monitoring period, the inability to handle pollution from multiple sources, the 
apparent occasional breakdown in communication channels between the various 
parties and the absence of leverages and mechanisms in holding the contractor for 
inaction or delays in the implementation of remedial measures. A number of 
recommendations have been made to make up these deficiencies. It is argued that 
unless these deficiencies are recognized and addressed, the effectiveness of any 
EM&A programme, no matter how well-intended, will be undermined. 
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CHAPTER S K 
CONCLUSION 
6.1 Summary of Findings 
EIA has been heralded as the most important tool in environmental planning 
and management (Morrison-Saunders, 1996). First introduced in the United States in 
1969, EIA is now practicing in over a hundred countries in the world. The more EIA 
is put into practice, the more practitioners are aware of its limitations. One of the 
recent developments in the EIA field is the emergence of follow-up programmes，or 
Environmental Monitoring and Audit (EM&A) programmes as they are called in 
Hong Kong and some other countries. EM&A is as yet a young and rapidly 
developing field, not many countries have implemented it and even fewer have made 
it mandatory (Wood, 1994，1995). Hong Kong is one of the few places in the world 
which has required all major projects to undertake EM&A (EPD, 1998b) as a 
post-decision project management tool. 
Because many countries are still experimenting with EM&A, there are as yet 
no standardized methods, procedures and practices (Bailey and Hobbs, 1990). It is 
thus instructive to examine how the EM&A programme is put into practice, what 
makes it work and what undermines its effectiveness. The present study examines a 
large-scale reclamation project in Hong Kong, describes how the EM&A programme 
is put into operation, evaluates how the programme enhances environmental 
management and finally assesses its effectiveness and limitations. This thesis is 
about lessons that can be leamt from the Hong Kong EM&A experience as 
exemplified in the case study of the Pak Shek Kok project. 
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The study begins with a description ofthe findings of the EIA and the EM&A 
programme. The environmental performance of a project is assessed by auditing the 
actual impact, comparing the impact with the relevant environmental standards and 
criteria, and ascertaining whether or not the mitigation measures recommended in the 
EIA study have been implemented. These are known respectively as impact audit, 
compliance audit and implementation audit (Tomlinson and Atkinson, 1987a). The 
findings of impact audit showed that the actual noise and dust impacts arising from 
the project are not significant. According to the compliance audit, the daytime 
construction noise has a very high compliance rate but the evening construction noise 
might have violated the applicable noise criteria. However, it has not been able to 
determine definitively the extent of non-compliance because the noise monitored 
might have originated from the project in question, from other projects in the 
vicinity, or from the high traffic noise in the background. The compliance rates of 
TSP and RSP are high. 
The EM&A reports produced by the project team and field observations made 
by the author revealed that not all of the recommended noise and dust mitigation 
measures were fully implemented, and amongst those that were implemented, some 
were found to be inadequate and ineffective, ln spite of these deficiencies, the 
environmental performance ofthe project is still satisfactory without any significant 
adverse impact impinging on nearby sensitive receivers for any considerable period 
oftime. 
This study then examines whether the EM&A programme fulfills the stated 
objectives and how the programme measures against the desirable attributes of an 
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ideal system. The analysis shows that whilst the EM&A programme at the project 
site can be said to have fulfilled most of the stated objectives, there are certain 
deficiencies in the system which may undermine its effectiveness. It has been argued 
that the baseline monitoring is too short for the establishment of a reference to assess 
impact, some monitoring stations have not been carefully sited to minimize 
interference from high background noise, the system is not able to tackle cumulative 
effects, the communication channels between various parties are not always effective 
and there is a notable absence of any leverage in the system to make contractors 
deliver promises and comply with requirements. A number of recommendations have 
been made in the thesis to address these shortcomings. 
6.2 Discussion of Findings 
At the first glance, the above findings may appear paradoxical. One may 
query why the environmental performance is still satisfactory even if there are 
shortcomings and deficiencies in the system. 
This paradox is in fact not difficult to unravel. EL\ predictions are inherently 
conservative. Because natural environmental systems are intrinsically dynamic and 
variable, environmental predictions are often made according to the worst-case 
scenarios (Jongh, 1988; Canter, 1996; Lam, 1998). For example, predictions ofdust 
impact are often made assuming the worst meteorological conditions. Likewise, 
noise predictions are made assuming all the noise-emanating sources are operating at 
the same time. The system has thus a built-in safety margin of a considerable size. In 
other words, it is a rather robust system that is fairly tolerant to scientific 
uncertainties, minor management oversights and human errors. Therefore in the case 
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of Pak Shek Kok, the environmental performance is still satisfactory despite the 
deficiencies observed. 
Given that conventional prediction practices are inherently robust, any 
movement to enhance the prediction accuracy in EIA will at the same time reduce its 
tolerance. The emergence ofEM&A in recent years can be seen as another means to 
further enhance the robustness of the EIA system making it possible to make less 
conservative predictions or to provide smaller safety margin in the design of 
mitigation measures (Bisset, 1984; Buckley, 1989; Bailey"a/, 1992). 
The above is ofcourse only a functional view ofEM&A. When EM&A was 
first introduced, it was originally meant to be an instrument to ensure promises made 
by project proponents are delivered, mitigation measures are implemented, 
predictions are verified and more importantly the actual environmental outcomes are 
fed back to the project team, control authorities and EIA practitioners (Bisset，1984; 
Canter, 1985; Au and Baldwin, 1995; Sanvicens and Baldwin, 1996; Lam and 
Brown, 1997). 
EM&A programmes can therefore generate two types ofresponses — reactive 
and proactive (Au and Sanvicens, 1995). Reactive responses refer to the actions 
taken by the project team in response to the monitoring results. A notable feature of 
the EM&A programme in Hong Kong is its in-built event/action plan (EPD, 1997b; 
Hui, 1997). Ifthe monitoring reading reaches a certain level, certain pre-determined 
actions are triggered. When the level is unacceptably high, the work procedures may 
have to be significantly changed or even the work has to stop. Observations made in 
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this study seem to indicate that such an event/action plan approach has worked fairly 
wellinPakShekKok. 
However, there is as yet little evidence in the PSK case study that the EM&A 
programme has evoked proactive responses in the project team. Proactive responses 
are there if the team thinks ahead instead of merely responds to problems (Au and 
Sanvicens, 1995), or the team makes environmental management its own task instead 
of taking instructions from outside. Theoretically, EM&A programmes can instill 
this proactive approach of project management if the main tasks of EM&A are to 
verify prediction, evaluate assumptions and leam from experience. Rather 
unfortunately, what we have witnessed in the PSK case is that responses to the 
EM&A programmes are largely passive and reactive. Perhaps in the contractor's 
mind, the EM&A programme is what they have to put up with，and if remedial 
actions are needed, those are something which have to be done and get over with. 
The crux is how to change this mentality. One may begin with the scope of 
the monitoring and audit programme. Currently in Hong Kong, most ofthe efforts of 
the programme are focused on monitoring of the environmental effects, rather on 
working practices (Au and Sanvicens, 1995). The former is the outcome whereas the 
latter the root ofthe problem. In infrastructure building project, good environmental 
management is sometimes merely good house keeping. This is true ofnoise as well 
as air quality. Many problems that have been identified could have been prevented 
by good site practices such as the maintenance of wheel washing basins, the removal 
ofloose dirt on the haul road, the spraying of water, or the use of noise enclosure and 
the shutting ofidle mechanical plants. 
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The change of the project management culture sometimes calls or changes in 
the mode of communication amongst various parties as well as incentives and 
leverage as previously mentioned. We have seen how certain problems remained 
unresolved because of the unwillingness of the contractor to take timely action or to 
follow instructions from the environmental team. 
It has also been argued in preceding chapters that if the EM&A programmes 
are to be effective in a multiple project situation, the monitoring sites have to 
carefully selected, so that the source of pollution can be identified and contributions 
to the cumulative impact differentiated. This is an area which is outside the scope of 
this study but is certainly an area that merits further investigation. 
6.3 Suggestions for Further Studies 
As a field, EM&A is still very much in its infancy. There is a lack ofstandard 
guidelines and procedures regarding the design ofEM&A programmes (Bailey and 
Hobbs, 1990). There are uncertainties regarding the management roles and 
responsibilities of various parties and there are plenty of barriers to effective 
implementation ofEM&A programmes. 
Some countries are experimenting with such a system, others are just waiting 
to see the outcomes ofthe early results. Hong Kong is very much at the forefront of 
this experimentation. She has a lot to offer and to learn. This study has highlighted a 
number ofareas which merit fixrther study or investigation. 
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Foremost is the means of communication of data and information generated 
from EM&A programmes. With the recent advances in monitoring and information 
technologies, the volume ofdata generated is huge. The greatest challenge is how to 
transform the data into information for the project team and how to transform 
information into knowledge for the EIA professionals. We have seen how the 
shortcomings in the information flow has caused problems in the PSK case study, 
and it has been argued that the timely provision of information is the key to 
effectiveness. Research is needed on how various parties interact in the system and 
what is the best and most efficient way to channel the data and information. The 
advent of information technology has surely opened up new opportunities for 
paperless and near real-time transmission of information through the electronic 
media. This advances have also opened up new opportunities for public participation. 
Much work can be done the standardization ofdata format, screening ofmonitoring 
data by artificial intelligence and the dynamics of different stakeholders in the 
paperless cyber age. 
Another topic that warrants investigation is how accurate EIA predictions 
need to be in an EM&A age. The relationship ofEIA and EM&A implementation is 
an interactive and dynamic one (Davies, 1988; Sadler, 1988). As EM&A 
programmes gradually firm up in procedures and methodology, the role ofEIA has 
to be redefined and the need for accurate predictions re-examined. 
Morrison-Saunders (1996a) has argued that even if predictions are accurate, 
they may be misleading, because minor or short-term impacts that are reversible are 
predicted accurately, but major, long-term or irreversible impacts are often not 
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adequately addressed. Hence, from the author's point of view, appropriate 
management response evoked by an impact is much more important than having an 
accurate prediction of impacts in the EIA study. It was because the predictions of 
impact in terms of magnitude, extent, time-scale and probability of occurring are 
inherently inaccurate. If no remedial action will be taken whenever adverse impacts 
are detected, accurate impact predictions do not seem meaningful. On the other hand, 
if an EM&A programme is in place which will evoke management responses and 
remedial actions whenever adverse impacts are detected, then how accurate 
predictions have to be, or how definitive designs of the project and mitigation have to 
be written into the EIA study. There is no doubt that an accurate prediction of 
potential impacts would allow for a better design of mitigation measures for the 
implementation by the project team. But the question is: without an effective EM&A 
system, what will guarantee the recommended mitigation measures in the EIA study 
to be implemented during the construction of the project? Hence, some theoretical 
and empirical analyses have to be undertaken to examine the intricate relationship 
between prediction accuracy, project design flexibility and enforcement mechanisms. 
For complex environmental systems, the requirement for prediction accuracy 
and system tolerance may vary considerably among different environmental 
parameters. Further work is needed to identify parameters which are tolerant to error 
and which are not. With the availability of large environmental data sets generated 
by EM&A programmes, such in-depth analysis is not infeasible. 
What have been discussed in the preceding paragraphs is related to the 
linkage between EIA, EM&A and EMS (Environmental Management System). 
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Currently, these linkages are poorly developed and understood. The development and 
adoption ofEM&A have gradually changed ofhow EIA studies are undertaken, how 
predictions are made, what conditions are attached to environmental permits and how 
environmental management systems evolve (Morrison-Saunders, 1996b). For 
example, the majority of management actions in those days without EM&A 
programmes were taken during the pre-project stage based on impact predictions. 
With the EM&A in place, some of the significant environmental management 
activities may take place during the project implementation stage ofthe EIA process 
based on the actual environmental outcomes. Some more work is needed to unravel 
these intricate and dynamic relationships. 
Finally, some cross-country studies are needed to identify which EM&A 
systems work and those which do not. It would be extremely useful to the key factors 
which make EM&A programmes work can be identified. Such comparative studies 
can also help addressing the following issues: 
• how to decide on the need for an EM&A programme; 
• who should pay for and undertake the programme; 
• the roles and responsibilities of various parties; 
• the design elements of an EM&A programme; 
• how to assure quality of the monitoring data; 
• procedures to deal with inaccurate predictions and ineffective mitigation 
measures; and 
• procedures for community involvement. 
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